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STREET  TREE   QUESTION. 

REPORT  OF  THE  SPECIAL  COMMITTEE  APPOINTED 
HY  THE  HARTFORD  FLORIST  CLUB.* 

Hartford,  Conn.,  February  24,  1903. 

To  the  President  ami  the  Members  of  the  Hartford  Florist 
Club: 
('ii,s'iia:mks  : — Your  committee  apix^inted  to  investigate  and 
rrp<»rt  on  the  existing  conditions  of  the  street  trees  in  our  city, 
and  if  nut  found  satisfactory  to  offer  suggestions  for  additional 
treatment,  respectfully  report  as  follows: 

First — Tin:  True  and  its  Rki.atiun  to  City  Streets,  and  its 

VAIA'E    AND   RE()UIRKMrNTS. 

Deautiful  cities  without  trees  are  impossible.  While  the  trees 
in  their  native  forests  receive  no  care  from  human  hands,  yet 
in  the  envirr)nments  of  a  city  they  must  either  have  human 
care  or  become  sickly  and.  long  be  fori-  their  time,  die.  Under 
such  unnatural  conditions  they  must  have  care  to  succeed,  and 
care  requires  lalx)r,  and  labor  costs  money.  Nothing  can  be 
placed  along  the  side  of  a  street,  not  even  a  hitching  post,  but 
requires  care,  and  ever  so.  much  more  is  that  care  demanded 
for  a  living  tree. 

Hartford  is  to-day  one  of  the  f<»remost  cities  in  its  develop- 
ment of  a  useful  and  extensive  park  system,  and  its  many  iree- 
arcliod  and  shaded  trees  and  avrnuts  entitle  it  to  the  name 
which  it  is  receiving  througlioui  the  cnunlry  of  "The  Ix'auliful 
city."  We  have  in  our  city  avenues  and  >lrecls  that  are  made 
m<.»re  than  attractive  through  the  graceful  arches  of  rlms,  like 
\\'a^hingt<Mi  street:  yet  in  that  very  stn-rt,  in  tin-  aristrnTatic 
l>art  of  the  city,  lined  with  ix-autifnl  roidmces,  we  find  trees 
sutlVring  under  conditions  which  >lmuld  nut  i-xist,  and  would 

•  I'lil'lishi.'d  I»v  authority  «»t  tin-  ('nininitttf  nf  tin-  "  ll.iiifMnl  I'l.»iisi 
*  Ui\<"  «»n  the  StrtTt  'Vtvv  (hu>iiinj.  Thnr  iniiiilurN  nf  ihjs  i.i.iiuniilri-. 
■ni'.-«»Jnro  Wiiih,  C'hairinaii  ;  litmiir  A.  I*.iik«i.  .m\k\  I.  \N'r«»>nn  IMn  !;s. 
lit   iininl»crs  of  OUT  Sot.ittv. 
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be  impossible  under  proper  management.  In  some  places  there 
is  good  management,  but  next  door  there  may  be  mismanage- 
ment and  downright  neglect  and  carelessness.  Such  unde- 
sirable conditions  will  always  exist  as  long  as  street  trees, 
although  standing  within  the  limit  of  the  highway,  are  con- 
sidered and  treated  as  the  property  of  the  owners  of  the 
adjoining  grounds.  The  property  owner  l(X)ks  upon  the  street 
trees  principally  in  their  relation  to  his  own  house  and  grounds 
and  lo^s  sight  of  their  importance  as  an  ornament  to  the  street. 

That  municipal  ownership  alone  can  remedy  such  conditions 
is  obvious,  and  the  more  the  value  of  street  trees,  as  being 
beneficial  and  helpful  to  the  general  public  and  ornamental  and 
useful  to  the  community  at  large,  becomes  recognized,  the  more 
will  the  public  become  convinced  that  city  authorities  should 
control  the  shade-giving  street  trees  and  that  they  are  as  essen- 
tial to  the  welfare  and  attractiveness  of  the  city  as  the  roadways 
and  sidewalks  are  important  to  its  traflFic  and  safety. 

The  long-prevailing  idea  that  trees  will  not  grow  in  cities, 
and  that  they  are  an  obstruction  to  traffic  and  to  some  extent 
a  nuisance,  is  fast  losing  ground,  and  the  new  cities  will  know 
little  of  treeless  thoroughfares.  Even  more  than  that,  older 
cities  will  not  shrink  from  cost  or  labor  to  plant  and  make  trees 
grow.  Until  recent  times  j^os'^ibility  of  such  a  feature  was  not 
dreamed  of,  and  barren,  monotonous  residential  streets,  and 
even  business  streets,  will  become  more  attractive  through  the 
verdure  of  their  branching  trees  and  more  habitable  under  their 
shade-giving  foliage.     Such  is  the  progress  of  time. 

It  is,  however,  wrong  to  assume  that  the  idea  of  planting 
and  maintaining  trees  along  liighways  is  only  of  recent  date. 
On  the  contrary,  there  is  evidence  all  over  the  country  to  show 
that  the  progressive,  wideawake  and  nature-loving  individuals 
have  long  ago,  and  at  all  times,  recogm'zed  the  value  of  trees, 
not  only  for  their  ornamental  and  decorative  qualities  for  their 
home  grounds  and  parks,  but  also  as  an  essential,  attractive  and 
inviting  feature  of  the  public  thoroughfare.  But  it  seems  to 
be  the  privilege  of  the  present  age,  in  this  country  at  least,  to 
awaken  to  the  important  discovery  that  street  trees  should  be 
planted,  maintained  and  controlled  by  the  community  and  not 
by  individuals. 

Let  us  see  what  has  been  accomplished  elsewhere  in  this  line 
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i^elopment.     Every  one  has  heard  of  the  queen 

>£  cities,  r'aris,  and  those  who  have  seen  tlie  city  will  admit 

that  of  alt  the  special  features  of  attractiveness,  artistic  and 

natural  beauty,  Nvhich  other  European  and  American  cities  may 

offer.  Parts,  as  a  whole,  is    **the  city/*     With  all  its  architec- 

aral  attraction  of  public  an<l  private  buildings,  of  its  many 

ride  avenues  and  streets  alive  with  the   restless,   fascinating 

rthri>ng  of  a  busy  and  pleasure-loving  people,  of  its  quays  along 

the  river  Seine,  with  its  numberless  fine  bridges,  of  its  many 

historical  palaces  and  grounds^  yet  the  city  would  lose,  as  a 

wbole«  a  great  part  of  their  combined  attraction  if  the  syste- 

fnatk^Hy  plannetl  and  uniformly  well-kept  trees  were  removed. 

''         ^is  over  120,000  trees  on  its  public  streets,  and  they  are 

med  by  the  city  at  a  cost  of  less  than  a  half  million 

francs,  which  is  less  than  a  dollar  a  tree  per  year.    This  is  a 

small  amount,  considering  the   perfect  manner  in   which   the 

.trees  arc  cared  for.     They  are  protected  by  wire  guards  from 

es  and  a  neat-Icxiking  cast-iron  grating  on  a  level  with  the 

^scifToundtng  sidewalk  protects  the  circular  space  about  eight 

foct  in  diameter  winch  is  left  open  at  the  base  of  each  tree* 

Ttiesc  grates  can  be  removed  for  lot:)sening  the  soil,  and  during 

tlie  dr\'  season  the  tree  is  watered.     At  intervals  of  time  the 

.soil  around  the  tree  is  renewed  with  fresh  soil  from  the  open 

antrv',  or  wHth  composte<l  soil.     Sickly  trees  arc  removed  and 

[iTplaccd  by  heahhy  ones  of  the  same  size,  so  there  is  no  missing 

llmk  in  the  tree-lined  avenues.     They  are  pruned  symmetrically 

the  same  shape  and  height,  which  gives  them  somewhat  an 

ificial  stiff  appearance  that  does  not  seem  out  of  place  with 

formal  architectural  appearance  of  unbroken  lines  of  build* 

It  seems  i!Uf)ossible  that  all  the  trees  of  Paris  can  be  so  well 
taken  care  of  for  so  small  an  outlay,  but  that  is  explained  by 
the  fact  tliat  a  spcciallv'  equipped  department,  not  molested  nor 
EDisnscd  by  politics,  but  manat^cd  on  sound,  practical  and  ceo- 
^nomscal  and  business  principles,  a  department  furnished  with 
modem  implenicnts,  having  its  own  nurseries  where  the 
trees  arc  grow*n  to  different  siates  and  exjjcrt  foresters  are 
tcmployed;  and  by  these  means,  in  Paris,  the  taxpayers  receive 
{the  fnll  value  of  their  money  spent  for  trees, 

Washington^   our   capital    city,    will    become    the    Paris   of 
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America  as  far  as  tree-lined  and  arched  avenues  and  streets  are 
concerned,  when  the  plans  are  fully  developed. 

The  movement  in  favor  of  the  planting  of  trees  along  high- 
ways and  on  public  grounds  is  steadily  gaining  all  over  this 
country.  In  some  states,  among  which  is  Massachusetts,  New 
York,  New  Jersey,  New  Hampshire  and  Ohio,  cities  which  have 
the  power  have  passed  ordinances  placing  trees  under  the 
authority  and  jurisdiction  of  the  city  government,  and  in  other 
states,  cities  have  acquired  similar  authority  through  special 
acts,  or  amendments  to  their  charter  by  the  legislature. 

In  Lawrence,  Mass.,  and  Pittsburg,  Penn.,  the  park  com- 
missioners have  the  entire  care  of  the  trees  and  the  expense 
is  paid  from  the  general  park  fund. 

The  state  law  of  New  York  is  that  all  cities  shall  have  entire 
control  of  street  trees,  but  they  are  not  always  cared  for  by 
the  same  department.     In  the  cities  of  New  York  and  Buffalo, 
the  park  commissioners  set  and  care  for  all  trees  on  parkways 
and  boulevards.     In  Philadelphia  the  city  takes  care  of  the  trees 
on  its  streets  and  school  grounds.     In  Springfield  and  Worces- 
ter, Mass.,  the  street  trees  are  under  the  care  of  the  city  forester. 
In  Worcester  the  city  forester  is  under  the  direction  of  the 
park  commission.     In  New  Bedford  the  street  trees  are  under 
the  care  of  the  board  of  public  works,  but  the  expenses  of  the 
same  are  paid  by  the  abutters.     The  Minnesota  state  law  gives 
park  commissioners  the  right  to  set  street  trees  and  to  collect 
from  abutters  the  cost  of  setting.     In  Baltimore  an  abuttor 
can  petition  the  park  commission  to  set  trees,  when  they  must 
do  so ;   the  cost  being  paid  by  the  abuttor  to  the  amount  of  $5 
per  tree,  which  is  the  maximum  price  the  city  can  collect,  and 
it  is  further  provided  that  if  the  tree  dies  within  three  years 
the  park  commissioners  must  reset  it  without  additional  expense 
to  the  abuttor.     In  Essex  county,  New  Jersey,  and  in  several 
other  cities,  park  commissioners  may  set  and  maintain  trees 
along  sidewalks  near  or  leading  to  their  different  parks.     In 
Hartford  the  official  care  of  the  street  trees  is  with  the  board' 
of  street  commissioners. 

In  r>rooklyn  and  Manhattan  and  other  cities,  tree-planting 
associations  have  been  organized  and  they  have  planted  thou- 
sands of  street  trees  in  the  last  few  years.  All  this  shows  that 
the  value  of  trees  on  highways  is  fully  recognized  by  all  pro- 
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Msive  prople  and  communities,  and  that  it  is  the  prevailing 

enlimait  of  the  present  age  that  street  trees  should  be  owTied> 

itcd,  controlled  and   maintained  by  the  authorities  having 

^ar^  of  the  highways  on  which  they  stand,  or  by  other  com- 

issions  having  special  authority  over  the  street  trees  other 

the  street  department. 
Existing  conditions  always  will  he  a  controlling  factor  in  the 
roper  layout  and  niaintenance  of  street  trees,  and  while  certain 
goicral  principles  governing  the  proper  care  of  trees  are  of 
mportance  in  general,  yet  each  city  has  to  determine  its  own 
B^ay  and  to  overcome  its  own  obstacles  in  order  to  arrive  at  the 
tsxTctl  reMilts* 

The  ail  vantages  of  municipal  ownership  and  control  over 
idtvidual  ownerfhip  and  management  are  very  evident, 
lunicipal  ownership  means  systematical,  uniform,  practical 
nd  economical  development  and  treatment,  it  means  proper 
at  the  proper  lime,  which  is  of  the  utmost  importance  in 
rd  to  the  devastating  attacks  of  insects  and  fungus  pests, 
means  improved  appearance  of  our  streets  in  all  parts  of  the 
'.  It  means,  last  Init  not  least,  a  better  sanitary  condition 
the  people  as  a  whole,  for  medical  authorities  agree  tliat 
lie  cultivation  of  trees  in  streets  mitigates  the  intense  heat  of 
lie  sunmier  and  diminishes  the  death-rate  of  the  children^ 
[ir  tJic  trees  give  shade,  and  the  foliage  inhales  the  carbonic 
and  cxitales  oxygen*  There  is  no  sotmd  argument  possible 
unst  the  value  of  trees  in  our  streets  nor  against  the  proposi- 
jn  to  have  them  under  the  absolute  control  of  the  city  govem- 
aent.  And  even  the  expi'nse  which  a  city  will  have  to  meet 
the  c<iuipment  and  the  maintenance  of  an  official  forestry 
partnu-nt  will  be  comparatively  small  considering  the  far- 
raching  benefits  which  all  the  inhabitants  will  derive  from  well 
itcd,  sh<idy  and  attractive  looking,  tree-lined  streets* 


>ND  Part — The  Stkeets  and  Trees  op  our  Citv — What 

TUBY  AAK  AKD  WHAT  THEY  OUGHT  TO  BE, 

fciek  of  goo(J  management  in  the  general  treatment  of  the 
trees  of  Hartford  is  the  most  obvious  feature.  The 
for  this  are  very  evident  to  any  one  who  thinks  at  all 
Ac  matter,  and  discussion  of  them  mav  be  dismissed  in 
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ifB^y  are  lial>lc  to  be  cut  off  whenever  the  streets  are  dug 
On  the  other  hand,  if  placed  between  the  traveled  walk 
the  property  line  these  danjjers  arc  pretty  well  eliminated, 
Uiere  is  the  advantage  that  tlie  roots  can  readily  find  their 
ly  into  the  adjoining:  land,  and  do  not  have  to  contend  with 
asphalt,  macadam*  or  other  unsuitable  material  which  may 
1  in  the  roadway.  However,  tliere  are  cases  where,  on  account 
the  existing  layout,  it  will  be  impossible  to  plant  trees  else- 
re  than  between  the  curb  and  the  traveled  walk,  as  for 
ice»  where  the  inside  j^rass  strip  is  two  feet  wide  and  where 
the  outside  strip  is  nine  feet  wide ;  two  feet  not  lx*ing  wide 
coaagh.  Five  feet  ought  to  be  the  minimum  width*  Trees 
ced  in  the  middle  of  a  nine- foot  strip  are  removed  from  tlie 
iiediate  reach  of  horses,  and  if  the  soil  is  of  good  quality  and 
tciently  deep,  say  two  feet,  ought,  unless  untoward  circum- 
ftccs  arise,  to  do  fairly  well. 
[Almost  any  street  in  the  city  with  trees  on  it  is  an  example 
what  the  ideal  street  ought  not  to  be  in  this  regard.  Farm- 
ton  avenue  l>eing  a  well -known  tlioroughfare  may  serve  as 
illustration,  combining  many  features  which  ought  to  be 
iicd  if  p<jwstble  or  avoided  in  future  work.  There  is  no 
formity  in  the  selection  of  the  kinds  of  trees,  taking  the 
me  as  a  whole;  rock,  red  and  sycamore  maples,  elms, 
ircipean  and  American  Hndens«  horse  chestnuts,  and  other 
ids  occur  in  a  heterogenecnis  mixture,  and  are  variously 
ated  inside  and  outsi<le  of  the  traveled  walk.  The  ideal 
selection  would  have  been  one  kind  for  the  entire  avenue,  of 
nreral  kinds,  each  kind  planted  by  itself.  The  disUncc 
^kween  two  intersecting  streets  might,  for  instance,  have  been 
H  cbns.  and  between  the  next  two  streets  European  lindens. 
^pe  ijruning  of  the  trees  is  like  that  of  most  of  those  elsc- 
^Bicrc,  that  is,  practically  none  has  l>een  done,  and  the  trees 
civiuin  a  great  deal  of  dead  w^oocL  Some  of  the  rock  maples 
|Vc  been  severely  butchered  to  let  wires  through  their 
iches.  Of  late  years  the  rxk  maples  on  the  avenue  and  on 
ic  of  the  side  streets  have  been  dying.  Just  what  the  cause 
it  is  clifficult  to  say.  However,  this  fact  is  an  argument  in 
for  of  the  fc*cling  now  gaining  ground  among  experts,  that 
tbc  rock  maple  is  unsuited  to  city  conditio«is.  The  spacing  tn 
instances  is  too  close  and  long  stretches  occur  where  tliere 
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are  no  trees  at  all.  A  great  many  have  been  seriously  injured 
on  their  trunks  by  the  gnawing  of  horses. 

Xo  street  in  the  city  affords  an  example  of  the  ideal.  The 
nearest  approach  to  this  is,  perhaps,  Washington  street.  Stand- 
ing at  the  northern  end,  and  looking  southwardly,  the  general 
effect  is  one  of  uniformity,  the  American  elms  predominating 
to  such  an  extent  that  they  seem  on  first  inspection  to  be  the 
only  kind.  A  closer  inspection  reveals  an  admixture  of- other 
trees,  irregular  spacing  and  other  defects. 

The  list  of  trees  adapted  to  city  conditions  is  a  limited  one. 
The  ailanthus  is  preeminently  the  tree  which  stands  more 
adverse  city  conditions  than  any  other.  Smoke  and  gas  do  not 
seem  to  affect  it,  apparently  no  insects  attack  it,  and  it  will  live 
and  grow  in  a  dry  location  amid  asphalt  and  other  pavements. 
Although  for  beauty  it  is  not  of  the  first  order,  it  ought,  for 
the  foregoing  reasons,  to  be  quite  extensively  used.  Others 
similarly  constituted  are  the  cf)ttonwoo<l,  white  poplar  and  some 
forms  of  willow.  Next  are  the  European  linden  and  the  Eng- 
lish elm,  lx)th  of  which  are  tougher  in  this  respect  than  the 
American  species.  All  things  considered,  the  best  tree  for  the 
semi-urban  and  the  suburban  parts  of  a  city,  where  it  will  have 
enough  room,  and  where  the  soil  is  at  least  fairly  good,  is  the 
American  elm.  Its  advantages  are  a  high  but  not  too  dense 
shade,  the  ease  with  which  wires  can  be  passed  through  its 
branches,  its  rapidity  of  growth,  and  the  beautiful  gothic  way 
in  which  its  limbs  overarch  a  street.  Its  disadvantages  are  its 
lateness  in  [)utting  out  its  leav^^s,  its  habit  of  shedding  them 
continuously  from  about  the  middle  of  the  summer  onward,  its 
earliness  in  losing  them  altogether,  and  its  liability  to  attack 
by  the  elm  leaf  beetle.  Although  the  habitat  of  the  American 
elm  is  a  moist  locality,  it  does  well  even  if  planted  where  the 
ground  is  somewhat  dry,  seemingly  having  the  power  to  send 
its  roots  a  great  distance  in  (|uest  of  water.  The  English  elm, 
however,  has  proven  in  fjther  cities  to  adapt  itself  much  better 
to  unfavorable  city  conditions,  such  as  smoke  and  gas,  and 
excessive  drainage  of  the  snil.  It  also  holds  its  leaves  during 
a  longer  i)erio<l.  Its  worst  fault  is  its  greater  attractiveness 
for  the  elm  leaf  beetle  than  even  the  American  elm.  Never- 
theless it  can  be  highly  recommended  as  a  street  tree  for  the 
city  of  Hartford.     Some  other  trees  for  the  suburban  portions 
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City  are  red,  scarlet,  l>lack,  and  pin  oak!>,  horse  chestnuts^ 
:kbcrr}%  silver,  and  red  maples  and  black  walnut.  Of  all  the 
trees  frequently  planted,  the  rock  maple  is  probably  the  worst, 
lough  as  a  park  tree  it  is  one  of  the  first  merit.  It  is  one 
the  first  trees  to  sttccumb  to  urban  conditions  as  the  city 
readies  otit  into  the  country.  If  it  is  planted  thickly  along  a 
street,  and  thrives,  its  shade  is  too  dense.  The  smallness  and 
multitude  of  its  branches  make  it  difficult  to  treat  it  to  allow 
tdcphonc  wires  to  pass  through.  Linemen  say  that  it  is  abso- 
lutely essential  that  not  the  least  twig^  be  allowed  to  touch  such 
wires*  In  order  to  prevent  tliis  in  the  case  of  the  rock  maple, 
there  is  no  other  way  than  to  cut  a  great  hole  in  the  heart  of 
the  mass  of  branches,  and  this,  if  left  to  the  average  lineman, 
iistially  results  in  ugly  and  injurious  mutilation.  If  used  at 
all  as  a  street  tree,  it  ought  to  be  planted  only  sparingly  on  the 
side  streets  of  the  more  rural  portions  of  the  city.  The  Norway 
maple  is  often  planted,  and  stands  city  conditions  quite  well, 
but  it  has  some  of  the  objectionable  features  of  the  rock  maple» 
namely,  the  denseness  of  its  shade,  and  its  bratichiness,  and 
consequent  unsnitablcness  for  electric  wires.  Judging  from  the 
somewhat  limited  data  furnished  by  experience  in  other  cities, 
the  gingko  promises  well  as  a  street  tree.  It  is  to  be  hoped 
that  a  trial  will  be  made  of  it  in  Hartford. 

Without  making  recommendations  in  detail  for  the  future 
treatment  of  the  streets  of  Hartford  as  regards  trees,  it  may  be 
wdl  to  draw  attention  to  a  few  thoughts  on  the  subject  in  order 
to  give  an  idea  as  to  what  might  be  accomplished  if  this  whole 
matter  were  systematically  managed  under  one  head.  Let 
Franklin  avenue  serve  as  an  example.  Its  length  combined 
with  its  straightness  makes  it  adapted  to  form  a  fine  avenue 
of  trees.  It  would  be  well  if  the  comparatively  few  existing 
trees,  which  might  interfere  with  the  design  of  planting,  were 
removed  in  order  to  secure  that  uniformity  which  is  so  desirable 
in  city  streets.  The  avenue  might  be  planted  in  sections  with 
the  different  kinds,  A  tentative  list  might  be,  beginning  at  its 
Tiorthem  end,  and  going  southwardly,^ — ailanthus,  cottonwood, 
English  elm,  Amcricaji  elm,  pin  oak  and  red  oak.  On  some 
of  llie  narrower  streets  and  on  those  streets  on  which  the  build- 
ing line  is  near  to  or  on  the  inside  line  of  the  sidewalk  strip, 
large  trees  are  not  feasible.     In  cases  like  this,  the  practice 


lO  TWENTIETH    AXXUAL   MEETING. 

followed  in  some  European  cities  is  suggested,  namely,  that  of 
planting  trees  which  would  attain  a  large  size  if  left  to  grow 
naturally,  but  which  in  this  case  are  allowed  to  attain  only  a 
certain  size  and  then  are  practically  kept  there  by  severe  prun- 
ing. Trees  so  treated  have  a  somewhat  unnatural  appearance, 
yet  they  are  better  than  none  at  all,  and  their  foliage  affords 
a  grateful  shade  and  a  pleasant  rest  for  the  eye.  The  experi- 
ment might  also  be  tried  in  similar  cases  of  using  the  Lombardy 
poplar,  not  for  its  shade,  which  is  not  wide  enough,  but  because 
of  its  columnar  form  of  growth,  which  requires  but  little  space. 
It  seems  that  it  ought  to  be  effective  in  an  architectural  way, 
and  that  it  would  relieve  some  streets  of  their  monotony.  In 
regard  to  other  streets,  it  is  only  necessary  to  say  that  there 
are  a  great  many  where  planting  can  be  done,  but  has  not  been, 
which  will  some  day  need  the  attention  of  the  tree  planter. 

Third — Conclusions  and  Recommendations. 

Whereas,  A  thorough  and  practical  investigation  has  been 
made  by  this  committee  regarding  the  present  system  and  con- 
dition of  the  trees  within  the  streets  of  our  city ;  and 

Whereas,  Said  investigation  has  resulted  in  the  gathering  of 
a  number  of  salient  facts  showing  the  existence  of  undesirable 
conditions  and  the  pressing  need  of  a  more  systematic  and 
uniform  management,  and  the  need  of  better  care  and  main- 
tenance of  the  trees  at  present  existing;  therefore,  be  it,  and  it 
is  hereby 

Resolvedj  That  in  the  opinion  of  the  members  of  the  Hartford 
Florist  Club,  the  system  of  planting  and  caring  for  the  street 
trees  of  the  city  of  Hartford  is  not  properly  developed,  and  that 
generally  the  trees  arc  not  well  cared  for ;  and  it  is  further 

Resolved,  That  it  is  the  judgment  of  this  meeting  that  all 
trees  standing  within  the  limit  of  all  highways  of  the  city  of 
Hartford,  should  be  planted,  maintained,  and  controlled  by  the 
city  government ;  and  it  is  further 

Resolved,  That  it  is  the  opinion  of  this  meeting  that  a  forestry 
department  should  be  created  with  a  sufficiently  yearly  appro- 
priation to  develop  and  maintain  the  tree  planting  along  all 
highways  in  an  efficient  and  practical  manner,  that  said  depart- 
ment should  be  under  the  jurisdiction  of  proper  authorities,  and 
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should  be  clothed  with  sufficient  power  to  carry  on  its  work 
after  a  uniform  and  systematic  plan ;  and  it  is  further 

Resolved,  That  this  report  be  transmitted  to  his  honor,  the 
mayor,  the  honorable  court  of  common  council,  the  board  of 
street  commissioners,  the  board  of  park  commissioners,  the 
tx>ard  of  trade,  the  Civic  club,  and  the  Landlords'  Association, 
with  the  respectful  request  that  they  give  the  subject  their 
careful  consideration,  with  the  object  in  view  to  devise  such 
plans  and  take  such  action  as  may  lead  toward  the  desired 
results. 

All  of  which  is  respectfully  submitted. 

TnKonoRK  WiRTii,  Chairman, 
G.  A.  Parki:r, 

ROIJKRT    KaRLSTROM, 
IIaxs  J.   KoiClIMIR, 
J.  Wesson  Piiem»s, 

Committee. 
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SALTONSTALL  TUNNEL 

CONNECTING  THE  FARM  RIVER  DRAINAGE  AREA 
WITH  LAKE  SALTONSTALL. 


Built  by  the  New  Haven  Water  Co.  in  1901. 


By  Edxi'ard  E.  Minor,  Xm'  I/avtn,  Conn. 

Lake  Saltonstall  lies  four  miles  southeast  of  New  Haven. 
It  forms  one  of  the  low  level  supplies  for  city  water.  The 
watershed  consists  of  four  square  iniles  of  rocky,  woody 
country,  with  but  few  houses  on  it,  and  draining  into  an  ideal 
reservoir  at  an  elevation  of  twenty  feet  above  mean  high  water. 
The  lake  extends  three  and  one-half  miles  along  the  easterly 
foot  of  Saltonstall  Ridge,  averaging  a  quarter  of  a  mile  w^ide 
and  with  a  depth  of  over  100  feet.  The  sides  are  steep  and 
rocky.  It  has  a  storage  capacity  of  135  million  gallons  for  one 
foot  in  depth.  The  development  of  this  supply  was  designed 
by  Phineas  Ball  in  1882.  A  pump  house  containing  a  Worth- 
ington  comi)ound  pumping  engine  with  a  capacity  of  7  million 
gallons  a  day  is  located  at  the  southerly  end  of  the  lake.  Water 
is  pumped  from  the  lake  to  a  standpipe  on  the  ridge  directly 
back  of  the  pump  house.  It  then  flows  two  miles  through 
East  Haven  to  the  distributing  reservoir  in  Fair  Haven.  This 
has  a  capacity  of  6  million  gallons.  Future  development  was 
contemplated  in  a  connection  with  Farm  River,  either  by  tunnel 
or  pumping  station.  Farm  River  flows  in  the  valley  west  of 
Saltonstall  Ridge  and  drains  an  area  of  fifteen  square  miles. 

In  1900,  a  year  of  exceptional  drought,  it  was  seen  that  in 
such  an  emergency  further  provision  was  needed  for  water 
supply.  The  development  of  Saltonstall  commended  itself  for 
several  reasons.  It  gave  an  additional  water  supply  from 
fifteen  square  miles,  which  in  dry  seasons  would  be  of  much 
value.  It  utilized  the  exceptional  qualities  of  Lake  Saltonstall 
as  a  storage  reservoir,  with  its  attendant  improvement  of  the 
water.     The  Fair  Haven  reservoir  was  of  value,  too,  because 
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region.  From  this  the  position  of  the  tunnel  was  located  a 
short  distance  above  the  head  of  the  lake.  The  line  was  cleared 
of  trees  and  test  pits  dug  to  determine  the  position  of  the  rock 
at  the  foot  of  the  Ridge.  The  surface  contact  between  the 
sandstone  and  the  trap  on  the  northerly  face  of  the  ridge  was 
uncovered  and  from  its  dip  an  idea  was  given  of  the  probable 
length  of  tunnel  in  each.  A  canal  was  dug  from  the  lake  up 
to  the  south  end  of  the  tunnel.  This  gave  the  contractor  an 
opi>ortunity  for  drainage  at  that  end. 

In  lrx:ating  the  axis  of  the  tiuinel  in  the  field,  two  points  were 
needed  in  seeing  over  the  ridge.  Each  of  these  was  constructed 
so  as  to  form  a  signal,  toward  which  work  at  the  portals  was 
directed.  ( Jrarle  and  distance  were  dttermined  from  three  sets 
of  measurements  over  the  ridge.  At  each  end  of  the  tunnel 
f)oints  were  established  for  adjusting  the  transit  for  line  and 
grade,  and  these  were  always  tried  before  doing  any  work. 

Saltonstall  Ridge  consists  of  a  thick  sheet  of  trap  rock  dip- 
ping at  this  [)oint  al)out  35°  S.  and  underlaid  by  strata  of  shales 
and  sandstone.  The  three  extrusive  flows  of  lava,  which  visited 
the  C'onnecticut  valley  in  times  past,  are  here  foimd  close 
together.  On  the  northerly  side  of  the  Farm  River  valley  are 
the  trap  rrnrk  hills  of  the  first  flow.  This  averaged  from  one 
to  two  hundred  feet  in  depth.  On  it  were  laid  the  sandstones 
and  shales,  which  extend  up  under  Saltonstall  Ridge.  Here 
the  lava  came  as  a  part  of  a  main  flow  from  four  to  five  hundred 
feet  in  def)th.  Its  protecting  influence  can  be  seen  in  the  range 
of  hills  extending  u[)  through  Totoket  Mountain  to  the  Hanging 
Hills  of  Meriden.  On  the  southerly  side  of  the  Saltonstall 
valley,  we  find  a  ridge  forme<l  by  the  third  flow,  which  was  only 
about  roo  feet  in  depth.  The  upi>er  surface  of  these  trap  ridges 
show  a  rcK'k  of  a  l)rr>wn,  earthly  color,  full  of  small  holes,  easily 
drilled  and  broken. 

Bids  were  received  from  eight  contractors  in  December,  1900. 
The  work  specified  was  the  construction  of  a  tunnel  2,000  feet 
in  length,  through  U"d\\  sandstone  and  earth,  and  the  lining  of 
this  with  brickwork  and  concrete,  if  desired  by  the  Company. 
The  average  price  birl  per  lineal  foot  of  tunnel  in  trap  was  $19, 
in  sandstone  $17,  and  in  earth  $14,  and  for  lining  $13.  These 
prices  includcrl  necessary  timbering,  suitable  centers  and  forms. 
Work  was  to  be  cairied  on  continuously  with  compressed  air 
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for  power  and  electricity  for  light.  This  latter  was  not  used, 
however.  Xo  camp  was  allowed  within  500  feet  of  tlie  lake, 
nor  within  200  feet  of  any  watercourse.  Strict  regard  as  to  its 
sanitary  condition  was  also  specified. 

The  lowest  bid  for  the  work  was  given  by  Dravo  &  Co.  of 
Pittsburg.  They  were  awarded  the  contract  and  began  work 
early  in  January,  1901.  A  pump  house  was  established  in  the 
Farm  River  meadows,  a  compressor  plant  and  blacksmith  shop 
near  the  north  portal,  and  a  blacksmith  shop  also  near  the  south 
portal.  Steam  was  furnished  by  two  horizontal  boilers  to  a 
conifKnuid  engine  driving  a  two  stage  Ingersoll-Sargeant  com- 
pressor. A  three-inch  pipe  line  was  laid  across  the  ridge 
ending  on  each  side  in  a  section  of  eight-inch  pipe,  which  was 
intended  to  serve  as  a  compressed  air  reservoir.  This  was  sup- 
plemented later  by  a  large  compressed  air  tank  set  up  in  the 
compressor  house.  By  a  combination  of  %  bends  a  flexible 
joint  was  made  in  the  pipe  line  on  top  of  tlie  ridge.  This  tended 
to  relieve  strains  on  the  pipe  joints  due  to  a  gradual  working 
of  the  i)ipe  down  the  ridge. 

Work  on  the  south  side  started  in  the  trap  directly  oil  the 
grade  of  the  tunnel.  On  the  north  side  this  was  not  possible. 
As  the  grade  of  the  tunnel  came  below  the  level  of  the  river, 
to  avoid  floods  an  open  cut  was  started  part  way  up  the  slope. 
This  was  carried  down  on  a  10  per  cent,  grade,  shown  by  dotted 
lines  on  the  f)rofile,  until  the  grade  of  the  tunnel  was  reached. 
From  here  the  work  was  carried  forward  on  the  lines  of  the 
tunnel.  Points  were  \)\\i  in  about  fifty  feet  apart  and  consisted 
of  a  heavy  e\c  screwed  into  a  plug  set  in  the  roof.  These 
were  over  the  axis  and  iheir  plus  and  distance  above  it  g^ven 
the  foreman.  Line  and  grade  were  given  with  a  Stackpole 
transit,  centend  on  top  and  sighting  at  an  acetyline  light  placed 
in  back  of  a  plumb  bob  for  line  and  in  front  of  an  ordinary 
level  rod  for  grade,  with  the  light  thrown  on  the  target.  No 
ai)precial)le  ellVct  on  the  instrument  from  moisture  or  change 
of  temperature  was  noticed. 

No  material  was  (lumped  out  on  the  Farm  River  meadows, 
all  being  j^laced  within  the  gully  indicated  by  the  contours  on  the 
general  map.  As  work  progressed  through  the  sandstone  much 
water  was  encountered  in  the  l<x>ser  strata  and  though  the  shales 
were  often  decomposed  and  loose,  none  of  the  seams  were  large 


tiniWrin^.     One  exception,  which  <^cciirrerj  at 
ilace  wliere  there  had  been  some  local  movetiient,  was  ttni- 
bered.     These  were  afterwards  blown  out  by  an  irrcspons^ible 
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impossible  to  shovel  without  picking.  A  steam  siphon  was  first 
used  to  keep  the  water  out  of  the  heading.  This  was  later 
supplemented  by  a  compressed  air  pump.  After  driving  the 
tunnel  in  about  400  feet  these  proved  insufficient  and  a  sump 
was  made  on  one  side  of  the  tunnel  and  a  steam  pump  installed. 
The  rxhaust  from  this  was  carried  to  the  portal  in  a  wooden 
lx)x. 

Two  drills  were  worked  in  each  heading  and  the  work  carried 
on  night  and  day.  It  was  found  that  a  six  and  one-half  foot 
circle  was  about  as  small  a  heading  as  could  be  occupied  by 
four  men  and  two  drills.  The  average  rate  per  day  in  sand- 
stone was  ten  feet  and  in  trap  five.  The  contractors,  when 
the  work  was  about  half  finished,  gave  each  man  a  small  bonus 
for  each  foot  over  ninety  driven  per  week. 

Thirteen  holes  were  driven  to  a  heading.  There  were  a  set  of 
center  holes  converging  toward  a  point  just  beyond  the  position 
of  the  next  heading,  a  set  of  side  holes  and  two  on  top  and  on 
the  bottom.  The  center  holes  were  blown  first,  taking  out  a 
core  in  the  center  which  practically  fLxed  the  position  of  the 
next  heading.  The  sides  were  then  charged  and  blown,  and 
then  the  top  and  bottom  holes.  There  was  considerable  diflS- 
culty  in  entering  the  tunnel  and  doing  this  work  after  the  first 
blast,  as  the  gases  were  often  strong  enough  to  lay  a  man  out 
temporarily.  The  progress  of  the  work  depended  in  great 
measure  on  the  care  with  which  these  headings  were  drilled 
and  blown.  At  first,  holes  from  ten  to  twelve  feet  deep  were 
drilled  in  the  sandstone.  It  was  found  impossible  for  one  shift 
of  men  to  finish  drilling  and  cleaning  up  a  heading,  and  it  was 
very  hard  to  get  a  fresh  set  of  men  to  go  on  w-ith  the  work 
planned  and  started  by  the  others.  Accordingly  holes  were 
driven  only  about  six  feet,  and  each  heading  cleaned,  drilled 
and  blown  by  the  same  men.  This  proved  not  only  more 
satisfactory  but  full\'  as  expeditious.  All  rock  was  taken  out 
of  the  tunnel  in  small  cars  run  on  a  narrow  gauge  track  and 
drawn  by  h<jrses. 

In  the  trap  rock,  reverse  conditions  from  the  other  side  were 
met.  Everything  wa^.  dry  and  exceedingly  hard.  The  struc- 
ture of  this  lava  tlow  was  very  clearly  and  interestingly  shown 
as  the  tunnel  passed  through  it.  The  main  features  are  shown 
in  the  accompanying  profile  of  the  ridge.  Where  the  tunnel 
entered,  the  trap  was  about  fifty  feet  from  the  original  surface. 
This  is  shown  in  the  bed  of  the  brook  opposite  the  southerly 
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iuf^  jjascs  of  the  lava  flow.  The  trap  was  not  noticeably  hard,  it 
lu'in^  possible  to  drill  and  blow  a  set  of  five-foot  holes  in  ten 
lioiirs.  This  p:ra(hially  chanp^ed  to  a  much  harder  rock,  mas- 
sive in  slniclure  and  comparatively  free  from  the  calcite  nodules. 
I'roni  here  on  it  was  just  ])ossible  to  get  in  a  set  of  five-foot 
luiles  in  twenty- four  hours.  It  iKHrame  very  hard  to  get  steel 
thai  would  stand  against  it.  Three  hundred  feet  from  the 
portal  the  traj)  begati  t<i  show  a  marked  columnar  structure  at 
rij^ht  angles  to  the  tlow.  Here,  owing  to  the  heat  in  the  center 
of  this  lava  How,  conditions  were  formed  more  like  those  of 
the  intrusive  <likes,  ivist  and  West  Rock,  and  the  trap  was 
similar  in  structure  and  a])pearance.  The  trap  kept  at  a  uni- 
form hardness,  allowing  a  daily  j)rogress  of  about  five  feet. 
The  columnar  structure  continued  to  within  about  forty  feet 
of  tin-  contact,  where  it  again  became  massive  and  where  small, 
spreading  veins  of  calcite  a|>peare(l.  l!)irectly  at  the  contact 
the  appearance  of  the  trap  changed  in  places  to  a  grayish  color, 
fading  out  impercej)til)ly  into  the  darker  color  of  the  adjacent 
rock.  The  two  headings  came  together  within  half  an  inch  for 
lin<-  and  gradr. 

\o  lining  was  y^-*   mi  the  rock.     At  the  north  end  the  steep 
incline    was   taken  id   the   excavation   carried   down   in   a 

tniM'h  to  the  tunnel  level.  This  trench  was  excavated  in  a 
line  gravel  carryinj;  much  water.  A  section  of  conduit  about 
joo  feet  in  lengtli  was  built  throtigh  this  (»f  a  cross  section 
(lil'U-ring  somewhat  fn»m  that  ]>lanned  for  the  tunnel  but  w-hich 
conM  be  carrie<i  through  the  rock  later  if  desired.  The  part  of 
the  eross  section  containing  the  invert  and  a  shoulder  under 
each  si<le  wall,  shown  by  the  shaded  ])ortion  on  the  accompany- 
ing plan,  wa>  j)nl  in  hrst  in  alternate  blocks  ten  feet  in  length. 
This  i^^ave  I  he  waler  a  runway  on  each  side.  When  these  had 
set,  the  .si<les  were  tianimed  u]>,  the  tlow  diverted  to  the  invert 
and  the  >ide  walls  p'lt  in  np  to  the  springing  of  the  brickwork. 
Thi>  coiidtn't  was  carried  through  about  to  the  harm  River 
mea<lows.  where  work  was  sloj)ped.  The  com])letion  of  the 
work  Consists  i^\  an  extension  of  this  conduit  out  to  Farm 
River  anrl  il'e  couslruclion  there  of  a  forebay,  and  weir  pro- 
viding a  certain  inininnini  tl^w  down  the  river.  The  tunnel 
stands  at  present  nui  so  much  a  source  of  water  supplv  as  a 
means  whereby  in  an  eniergenc\  an  adilitional  water  supply 
could  be  obtaine<l. 

EnwARD  E.  Minor, 
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CLEANING  A  LARGE  BRICK  SEWER  IN  HARTFORD. 
CONNECTICUT. 

By  Frederick  L.  Foni,  City  Engineer. 

During  the  past  season  considerable  work  has  been  done  in 
cleaning  the  Franklin  avenue  sewer,  one  of  the  largest  in  the 
Hartford  sewerage  system,  the  results  of  which  may  interest 
engineers  called  upon  to  estimate  on  or  have  charge  of  similar 
work.  While  we  do  not  claim  any  novelties  in  the  system  used 
for  cleaning,  we  believe  we  have  obtained  very  satisfactory 
results. 

The  sewerage  system  of  Hartford  is  wholly  built  on  the  com- 
bined plan,  providing  for  sewage  and  surface  water,  and  con- 
sists at  the  present  lime  of  about  87  miles  of  main  tile  and  brick 
sewers,  all  built  since  1844,  the  date  of  the  first  sewer  in  Hart- 
ford. Most  of  the  sewers  have  sufficient  grade  to  produce 
self-cleaning  velocities,  so  that  the  maintenance  account  of  our 
sewer  system  is  reduced  to  a  minimum. 

The  Franklin  avenue  sewer  cleaned  consists  of  9,269  lineal 
feet  of  circular  brick  sewer,  5,128  feet  of  which  is  6  feet  inside 
diameter ;  2,225  ^^'^^  4  ^^^^  ^"^^  i»9i6  feet,  3  feet  inside  diameter. 
This  sewer  was  built  in  1872-73,  at  a  cost  of  about  $150,000, 
and  drains  a  district  containing  about  1,167  acres.  It  has  never 
been  thoroughly  cleaned  since  it  was  built.  The  sewers  which 
discharge  into  this  trunk  sewer  vary  from  8  inches  to  3  feet  in 
diameter,  and  have  grades  ranging  from  0.5  to  6.0  feet  per 
hundred.  The  6-foot  Franklin  avenue  sewer  has  a  grade  of  2 
feet  per  i.cxx),  and  the  4  and  3-foot  sections  a  grade  of  3  feet 
per  I, (XX). 

This  trunk  sewer,  although  considered  entirely  too  large  at 
the  time  it  was  built,  is  now  hardly  sufficient  to  provide  for  all 
the  water  collected  during  severe  storms,  and  considerable  diffi- 
culty is  experienced  by  the  flooding  of  cellars  and  basements 
adjacent  to  this  large  sewer.  This  condition  has  come  from  the 
rapid  growth  of  the  district  and  the  gradual  change  of  a  large 
part  of  the  district  from  an  absorptive  to  an  impervious  surface. 


Ctk^KtNG  A  LARGE  BRICK  SEWER  IN    HARTFORD* 
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account  of  the  congested  condition  of  this  sewer,  we 
[cd  some  experiments  the  past  season  to  determine  the 
tocation  and  extent  of  the  nuisance,  and  also  to  measure  the 
amount  of  water  passing  off  from  this  district  during  severe 
Tain  storms*  It  was  during  the  organization  of  this  work  we 
Ycrcd  the  serious  condition  of  this  sewer.  The  first  work 
was  a  thorough  inspection  of  the  sewer  to  determine  the 
on  and  amount  of  the  deposits.  In  the  6-foot  sewer  this 
an  easy  task  with  lanterns,  and  the  material  w*as  found  only 
patches  on  the  bottom,  averaging  from  6  inches  to  a  foot 
and  from  50  to  150  feet  in  length,  located  usually  just 
low  where  some  large  tributary  sewer  entered  the  Franklin 
sewer, 
impossible  to  make  a  thorough  advance  inspection  of 
cither  the  4  or  3-foot  sections  of  the  sewer,  as  the  manholes 
^  originally  built,  sometimes  1,000  feet  apart,  and  the 
I  m  so  bad  that  wc  found  it  suffocating  and  too  dangcr- 
to  enter  cither  for  any  great  distance  from  any  manhole* 
The  deposits  in  the  3-foot  sewer  were  found,  upon  opening 
scwcr,  to  average  about  i  foot  in  depth  and  the  ordinary 
;  about  6  to  8  inches,  was  running  on  top  of  it,  so  there 
was  little  available  working  space  left. 

As  tiie  magnitude  of  this  work  was  a  very  indeterminate 
quantity*,   it  was   decided  best  to  engage  a  competent  sewer 
tractor  to  furnish  all  materials  and  labor  and  superintend 
cleaning  on  a  15  per  cent  basis.     He  selected  a  foreman 
$15  per  week,  and  for  lalK>rers  some  trustworthy  ItaUans, 
who,  from  their  small  size  and  rugged  constitution,  were  best 
d  for  this  work,  and  paid  them  $2  per  day,  50  cents 
tlian  they  ordinarily  received  on  sewer  work. 
Before  commencing  the  cleaning,  manholes  were  built  where 
liecessar>%  so  that  they  are  now  not  more  than  300  feet  apart, 
and  often  less  on  the  smaller  sizes. 

In  cleaning,  the  force  was  organized  in  small  gangs,  which 
amid  work  to  advantage;  two  starting' in  at  a  manhole  and 
w^orking  in  opposite  directions  until  tliey  met  the  men  coming 
in  the  opposite  direction. 

In  the  6  and  4-foot  sections,  wheelbarrows  were  used  to  coo- 
vty  the  material  removed  to  the  nearest  manhole,  where  it  was 
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hauled  up  and  removed  in  carts,  each  holding  i  cubic  yard. 
In  the  3-foot  sewer  the  men  used  pails  to  remove  the  deposit. 
The  result  of  the  work  is  as  follows : 


Diam.  Sew. 
6  Feet. 
4  Feet. 
3  Feet. 

Total, 


Len((th. 
5.128  ft. 
2,225  ft. 
1. 916  ft. 

9,2()g  ft. 


Loads. 

107 

61 

107 

275 


Cost. 

$387.55 

243.80 

466.38 

$1,097.73 


The  average  cost  per  load  (cubic  yard)  on  9,269  feet  of  sewer 
was  $3.99,  and  the  average  cost  per  lineal  foot  was  $0,118. 

Size  of  Sewer,  ft 6  4  3 

Cost  per  load $3.62  $3-99  $4-36 

Cost  per  foot 0.075  o.  109  0.243 

The  6-foot  sewer  was  cleaned  in  7  days.  The  total  time  on 
this  work,  including  foreman  and  team,  was  1,592  hours.  This 
is  equivalent  to  22.7  men  working  10  hours  a  day  for  7  days. 

The  4- foot  sewer  was  cleaned  in  4  days.  The  total  time  was 
1,000  hours.  c(iual  to  25  men  employed  10  hours  a  day  for  4 
days. 

The  3-f(X)t  sewer  was  cleaned  in  13  days.  The  time  occupied 
was  2,019  hours,  or  an  average  of  15.3  men,  working  10  hours 
a  day  for  13  days. 

The  average  distance  cleaned  by  each  man  per  day  on  the 
6- foot  sewer  was  t^2  feet,  on  the  4-foot  sewer  22  feet,  and  on 
the  3- foot  sewer  9  feet. 

The  total  cost  of  the  work,  including  manholes  built,  was 
$1,395.47,  of  which  15  per  cent,  was  paid  to  Mr.  Charles  H. 
Slocomb,  who  furnished  the  labor  and  materials  and  superin- 
tended the  work. 
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IMPROVEMENT   OE    A    WEB    PLATE 
GIRDER    BRIDGE 

AT   HARTFORD,   CONNECTICUT. 

By  Ilfnry  Robinson  Buck^  Assistoftt  City  Engineer. 

nie  New  York,  New  Haven  &  Hartford  Railroad  soinc  time 

completed  alterations  to  a  bridge  in  Hartford  which  are  of  a 

r  unusual  nature.     Since  the  changes  are  such  as  might  be 

in  any  bridge  similarly  located,  and  as  the  results  have 

ply  justified  the  outlay^  the  matter  may  he  of  interest  to 

Ihcrs. 

The  bridge  carries  the  four  main  tracks  of  the  Hartford  and 
Highland  divisions  over  Asylum  Street,  just  south  of  the  Union 
station.     It  consists  of  four  plate  girders  7  feet  9  inches  deep 
ind  /7l4   feet  extreme  length,  forming  two  through  bridges 
rith  a  rJe<ir  span  of  70  feet.     The  crossing  is  skewed,  with  the 
racks  on  a  curve!  so  that  the  bridges  arc  not  parallel,  and  there 
In  an  oi>en  ^pace  of  from  12  to  15  feet  between  them*    The  floor 
{»y$ietM  in  each  consists  of  biams  about  2  feet  deep  spaced  7 
[feet  a|>art»  carrying  stringers  14  inches  deep  on  which  rest  the 
[tie:*.    To  prevent  dripping  onto  the  street,  corrugalcd  iron  arches 
[vrrre  sprimg  between  the  lower  flanges  of  the  stringers,  and 
concrete  ilc^josited  over  them  tu  a  depth  of  some  5  inches 
>ve  the  center  of  each  arch.     A  gutter  was  formed  at  one 
t  of  the  arch  next  to  each  stringer,  wilh  boles  cut  through 
webs  of  the  transverse  floor  beams  to  allow  the  water  to 
Sow  tlirough  from  the  center  to  each  entl  of  the  bridge.     The 
gutters  had  a  fall  of  a  (puirter  of  an  inch  to  each  floor  Ixram, 
[lounting  to  a  grade  of  about  three-tenths  of  one  per  cent- 
er whole  system  was  given  a  thick  coat  of  asphalt,  and  for  a 
imc  it  ma*le  a  watertight  and  satisfacti>ry  flcxir. 
The  bridge  is  now,  however,  over  thirteen  years  old,  and  for  a 
ig  time  past  there  liave  been  abundant  signs  that  the  water* 
pnif^ting  was  going  to  pieces.     (Jreasy  water  dripped  <m  the 
idcwalks  below  for  a  long  lime  after  every  storm,  show ing  that 
be  water  was  being  j>onded  by  the  flix>r  Ixams,  and  iii!itead 
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of  running  rapidly  to  the  scuppers  at  the  ends  of  the  bridge,  was 
slowly  filtering  through  the  now  defective  asphalt.  The  bridge 
was  boarded  over  just  below  the  rail  heads  with  matched  pine 
boards,  but  there  was  no  grade  to  this  flooring,  and  from  the 
nature  of  the  case  it  could  never  be  tight. 

Several  plans  were  recommended  for  remedying  the  nuisance, 
and  early  in  1902  the  railroad  company  put  up  one  of  the  usual 
wooden  fans  over  one  sidewalk,  the  slope  being  away  from  the 
abutment  so  that  the  water  would  drip  into  the  street  beyond 
the  curb  line.  This  would  have  cured  the  diflliculty,  but  the 
roof  was  so  extremely  unsightly  that  great  objection  was  made 
to  it,  and  it  was  at  once  taken  down.  Plans  were  then  drawn 
for  a  corrugated  iron  arch  to  span  the  whole  street.  It  was  to 
be  hung  from  the  floor  beams  and  covered  with  asphalt,  in  order 
to  shed  the  water  into  troughs  next  to  the  abutments.  This 
was  not  built,  however,  as  the  record  of  the  waterproofing  in 
the  original  bridge  seemed  to  show  that  its  life  would  have  been 
short.     It  would  also  have  been  quite  expensive. 

The  method  finally  adopted  was  originated  and  designed  by 
Mr.  Frederick  L.  Ford,  City  Engineer.  He  proposed  wooden 
fans,  similar  to  the  usual  type,  but  sloping  toward  the  abut- 
ments, and  masked  by  galvanized  iron  brackets  at  each  end. 
These  brackets,  the  use  of  which  are  possible  only  when  the 
fans  are  sloped  opposite  to  the  usual  way,  give  this  improvement 
its  distinguishing  character.  Far  from  disfiguring  the  original 
structure,  their  curved  lines  add  a  touch  of  grace  seldom  seen 
in  a  plate  girder. 

The  fans  are  suspended  by  wrought  iron  clips  from  the  bot- 
tom flanges  of  the  floor  beams.  They  are  framed  of  3  inch  by 
6  inch  southern  pine  joists  which  form  panels  10  feet  7  inches  by 
2  feet  10  inches  center  to  center,  with  Js  inch  sprung  moulding 
around  the  sides  of  each  panel.  The  sheathing  is  of  first  quality 
southern  j)ine  ceilinj^  l^xinls,  matched  and  beaded,  and  along 
the  outer  cd^e  of  the  tchA  (that  is,  over  and  parallel  to  the 
street  curb)  is  a  panelled  edging  6  inches  high.  All  exposed 
surfaces  arc  heavily  varnished,  and  the  general  appearance  of 
the  whole  is  (jiiile  iiandsome.  In  the  center  of  each  middle 
panel,  forming  a  r«.>u'  over  each  sidewalk,  is  an  incandescent 
light  with  porcelain  reflector,  which  will  eft'ectually  light  up  a 
now  dark  place  unrjer  the  bridges. 
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IMfRON'KMKNT   OF    A    WEB    PLATE  GIRDER    RRnK.K. 


To  insvirr  the  [K-nnanent  tightness  of  the  roofs  their  upper 

rfaccs  are  sheathetl  with    i6  oz.  iiheet  copjx-r.     Cnittcrs  arc 

fi>rnie<I  on  e^ich  by  indincd  boards  which  fit  ai^ainst  the  top  of 

be  abuUncntfi.  over  which  the  copper  is  laid,  conducting  the 

V^^ter  through  two  scuppers  in  each  roof  to  drains  laid  tti  the 

litreet  5cwer.     Botli  fans  are  continuous  from  side  to  side  of  the 

bridgfe^,  thus*  forming  a  rrwif  over  the  space  1>etween  them. 

Directly  under  this  formerly  open  space  is  an  exit  from  the 
irpiH,  and  the  new  construction  thus  makes  the  bridge  prac- 
bcally  a  sheltered  extension  of  the  train  platforms,  so  tJiat  pas- 
srngers  can  now  take  the  trolley  cars  without  having  to  go 
jt  from  under  cover. 

After  the  fan^  were  up  the  old  concrete  was  completely 
iiovcd*  thus  taking  off  about  forty  tons  of  dead  lixid  from  the 
idges  and  affording  a  much  needed  opjK>rtitnity  for  inspecting 

fisiititing  ilie  iron  work  of  the  flotjr  system. 
Excrssive  drip  over  the  roadway  is  prevented  by  Ji  inch  pine 
Jieatbing*  laid  close  up  under  the  rail  heatis  at  the  center  of 
tic  bridge  and  slofjing  down  lo  ihc  base  of  the  rail  over  each 
m,  upon  which  tlie  water  is  drauied  through  slots.  No  special 
precautions  were  taken  to  make  tliis  part  of  the  work  water- 
^ght.  beyond  a  thorough  painting,  as  it  was  not  thought  cssen- 
to  entirely  present  drip  over  the  roatlway. 
The  four  brackets  which  mask  the  ends  of  the  roofs  were 
signed  to  loi>k  like  sections  of  arches  sufiporting  the  main 
irdcrs.  They  scent  to  the  eye  to  strengthen  the  whole  bridge, 
id  iire  extremely  pleasing^  by  reason  perhaps  of  their  apparent 
B*efnlne*s,  The  fan  on  the  north  side  of  the  Mreet  is  14  feet 
mches  wide  while  that  on  the  south  side  is  only  9  feet,  but 
m  inequality  is  not  noticed,  as  the  brackets  were  of  cotirse 
nadc  synmietrical,  running  out  in  each  case  19  fct*t  6  inches. 
They  are  built  of  22  gauge  galvanized  iron  soldered  up  into 
mdd,  the  ribs  of  which  corresjMmd  with  the  stiffeners  of  the 
firdcr  above.  Tlies'  are  hung  by  inconspicuous  clips  irmn  the 
ottum  tiangc  of  the  main  girders. 

The  total  cost  of  the  miprovcmcnts  was  about  $5,000,  whieli 
mtich  le^s  than  any  cffjcitnt  asphalt  waterproofing  wrndd  have 
t*st- 

The  suggestion  is  offt-red  that  new  highway  bridges  might 
rell  be  fitted  with  drip  fans  arratiged  like  the  ones  descrilxMl, 
^nd  masked  by  Muiilar  f»rackets. 
Web  girders  never  look  beautiful,  but  these  brackets  make 
decidedly  less  ngly  at  little  nr  no  additional  cost. 
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DOUBLE   SEWERS. 

In  most  city  streets  of  moderate  width  the  prevailing  practice 
of  locating  a  single  sewer  in  or  near  the  center  of  the  street 
is  probably  the  best  plan.  Where  there  are  alleys  in  the  center 
of  all  blocks,  the  alley  seems  to  be  the  right  place  for  the  sewer. 
On  broad  streets  having  a  grass  i)lat  on  each  side  of  the  drive- 
way two  sewers,  one  in  each  grass  plat,  make  a  convenient 
arrangement.  When  the  streets  and  houses  are  all  owned  by 
one  corporation,  as  they  are  in  many  of  our  large  manufacturing 
villages,  a  separate  sewer  for  the  houses  on  each  side  of  the 
street  is  often  l)est. 

The  houses  in  the  village  owned  by  Ponemah  Mills  are  gen- 
erally 46  feet  long  and  spaced  36  feet  apart  and  the  distances 
from  the  house  front  on  one  side  of  the  street  to  the  house  front 
on  the  other  side  is  70  feet.  As  the  houses  were  double  and  the 
fixtures  were  at  the  ends  a  house  drain  was  required  at  each 
front  corner.  Circumstances  made  it  better  in  this  case  to  have 
the  sewers  in  front  of  the  houses,  and  they  were  put  within  five 
feet  of  the  front  of  each  row  of  houses. 

This  plan  was  found  especially  satisfactory  for  two  reasons : 

First,  it  made  the  house  drains  very  short.  In  fact  each 
house  drain  consiste<l  of  one  length  of  soil  pipe  and  one  Akron 
eighth  Ix-nd.  Leaded  to  the  soil  pipe  inside  the  cellar  was  a  4 
inch  by  4  inch  Y  branch  with  a  cleanout  plug  in  the  straight 
run,  which  enables  the  whole  soil  pipe  to  Ije  cleaned  from  the 
cellar  with  an  8  hjot  nxl,  a  very  desirable  thing  in  tenement 
house  drainage. 

Second,  there  was  no  disturbance  of  the  street  surface  except 
where  the  sewers  crossud  lateral  streets.  The  «>ne  sewer  plan 
with  h«>use  c^nnectiinis  averaging  .41  feet  apart  on  each  side 
would  have  done  the  streets  injutv  from  which  they  would  not 
have  recovered  for  a  ccnsideral)!.'  length  f>f  time.  The  soil  in 
front  of  tile  houses  was  so  well  replaced  that  a  week  after  the 
completion  of  the  sewers  in  a  street  little  evidence  of  disturbance 
remained. 

In  a  system  buillt  for  the  Wauregan  d.K  the  present  season 
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the  same  plan  was  adopted,  except  that  the  rear  of  the  houses 
furnished  the  best  position  and  the  sewers  were  placed  five  feet 
therefrom.  With  the  same  advantages  of  short  house  drains 
and  undisturbed  streets  mentioned  heretofore,  there  was  the 
additional  advantage  that  on  account  of  the  location  of  the 
houses  there  was  a  saving  in  length  of  sewers  and  drains. 

In  both  villages  sewers  were  for  sewage  only.  In  each  case 
all  the  house  drains  and  water  service  pipes  were  laid  at  the 
same  time  and  in  same  contract  with  the  sewers.  Sewer  and 
water  pipes  were  laid  in  same  trenches. 

The  sewer  systems  of  each  village  were  designed  by  C.  E. 
Chandler  and  S.  B.  Palmer  of  Norwich,  Conn.,  and  constructed 
by  the  Hartford  Paving  and  Construction  Co.  of  Hartford, 
Conn. 
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GATE-VALVE   AND    STORM    OVERFLOW 
CHAMBER 

FOR  GOODWIN  PARK,  HARTFORD. 
Lfy  Roscoc  H.  Clark. 

The  accompanying  illustration  shows  a  combined  valve  or 
gatechamher  and  storm  water  overflow  which  was  designed  to 
meet  peculiar  conditions  confronting  us ;  first,  in  taking  care 
of  the  surplus  water  from  our  proposed  pond  in  Goodwin  Park ; 
second,  in  providing  the  means  for  draining  the  pond  when- 
necessary;  and  third,  for  maintaining  at  different  seasons  of  the 
year  different  elevations  of  the  water  surface. 

The  structure  itself  consists  of  a  brick  vault,  or  chamber, 
divided  into  two  equal  parts  by  a  weir.  One  of  these  chambers 
(the  one  on  the  left  of  the  illustration)  is  the  receiving  well, 
and  in  it  the  water  stands  on  a  level  with  that  in  the  pond.  This 
part  has  double  brick  walls  of  12  inch  thickness  separated  by  a 
2  inch  layer  of  Portland  cement  mortar  composed  of  one  part  by 
measure  of  American  Portland  cement  to  one  part  of  clean  sharp 
sand. 

The  other  part  is  the  gate  chamber  proper,  and  contains  the 
two  16  inch  valves,  the  use  of  which  is  described  further  on. 
This  chamber  has  12  inch  walls  on  two  sides,  while  the  end  is 
an  18  inch  wall  for  about  one-half  the  height,  with  a  12  inch 
wall  the  remainder. 

Each  chamber  has  for  a  floor  a  blue-stone  flag  4  inches  thick 
in  order  to  prevent  wash  of  the  concrete  foundation,  and  dig- 
ging into  the  same  when  cleaning  out  sediment.  The  structure 
was  covered  with  two  similar  pieces  of  flagging,  in  which  were 
cut  holes  for  entrance,  and  smaller  ones  lor  the  insertion  of 
keys  for  opening  and  closing  the  valves. 

The  walls  were  plastered  on  the  insi^le  with  a  layer  of  Port- 
land cement  mortar  one-quarter  incli  in  thickness. 

The  entire  structure  rests  on  a  foundation  of  Portland  cement 
concrete  18  inches  thick,  consisting  of  one  part  cement,  three 
parts  sand,  and  five  parts  broken  stone,  extending  12  inches 
bevond  the  brick  walls  on  everv  side. 
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In  the  summer  season  it  is  intended  to  maintain  the  surface 
elevation  of  the  pond  as  near  55.0  as  possible ;  hence  the  skim 
overflow,  which  is  through  a  24  inch  pipe  culvert  under  the 
walk  and  drive  (as  will  be  seen  on  the  left  of  the  sketch  plan) , 
is  placed  at  54.5.  This  is  accomplished  by  means  of  another 
weir  placed  a  short  distance  above  the  entrance  to  the  culvert, 
which  latter  is  so  placed  that  in  time  of  freshet  the  24  inch 
culvert  pipe  will  \yc  running  full  before  the  water  in  the  chamber 
rises  to  the  bottom  of  the  cover  stones,  which  is  about  56.5. 
Whenever  the  water  rises  to  55.25,  however,  it  begins  to  flow 
over  the  weir  between  the  chambers,  in  which  the  area  of  open- 
ing is  considerably  larger  than  that  of  the  24  inch  pipe  which 
forms  the  entrance  to  the  chamber.  From  here  it  runs  away 
through  the  24  inch  waste  pipe,  and  spills  out  in  the  bed  of  a 
small  water-course,  which  was  the  original  outlet  of  the  vicinity. 

In  winter  it  is  intended  to  lower  the  water  in  the  pond  5  feet 
to  elevation  50.0,  in  order  to  provide  safe  skating.  In  order  to 
maintain  this  level,  a  16  inch  iron  pipe  was  built  into  the  wall 
below  the  weir  and  provided  with  a  valve.  In  the  fall,  before 
very  cold  weather,  this  valve  is  to  be  opened  and  the  water 
in  the  lake  will  then  drop  to  the  required  level,  the  valve  of 
course  being  left  open  till  spring.  In  order  to  drain  the  pond 
when  necessary  for  the  removal  of  undesirable  growth,  or  for 
other  purposes,  a  second  16  inch  pipe  with  valve  was  built 
into  the  wall,  but  at  a  level  with  the  bottom  of  the  24  inch  inlet 
pipe.  The  mode  of  operation  is  obvious.  Unfortunately  the 
very  slight  grade  of  the  bed  of  the  brook  beyond  the  park 
boundary'  made  the  placing  of  the  entire  arrangement  low 
enough  to  drain  the  lake  to  the  bottom  impracticable ;  and  as  it  is 
desired  to  have  a  maximum  depth  of  8  feet,  there  will  always  be 
2  feet  of  water  at  the  bottom  which  will  not  drain  away.  It  is 
improbable,  however,  that  it  will  ever  be  necessary  to  completely 
empty  the  lakt*. 

Xot  the  least  of  the  advantages  of  this  arrangement  over  the 
ordinary  one  of  bulk-head  and  flash-boards  is  the  entire  absence 
of  any  unsightly  features,  the  whole  being  l>elow  the  ground, 
nearly  200  feet  from  the  shore  of  the  lake,  and  on  the  opposite 
side  of  the  drive,  where  even  the  covers  of  the  manholes  can  be 
planted  out  and  thus  screened  from  view  if  desired. 

The  pipe  used  was  24  inch  .\kron  tile.  3  foot  lengths.  The 
manhole  frames  are  cast  iron,  of  the  ordinary  type. 
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A   PLUMB-BOB    POCKET. 

By  Elijah  H.  Ozvcn,  Hartford. 

The  accompanying  sketch  shows  a  pocket  for  plumb-bob,  to 
be  worn  on  a  belt.  I  first  saw  one  of  these  devices  in  Mr. 
Minor's  office  at  Greenwich.  He  got  the  idea  from  Mr.  Kirby 
of  Portchester,  N.  Y.,  who  conceived  it.  As  it  is  inexpensive 
an<l  decidedly  useful,  1  herewith,  with  consent  of  the  "inventor," 
bring  it  to  the  attention  of  the  members  of  this  association.  As 
seen  in  the  sketch,  it  is  simple  of  construction.  Any  harness- 
maker  can  make  one  from  two  pieces  of  scrap  leather. 


Xo.  I,  the  back,  shoul<l  be  fairly  stiff,  and  is  provided  with 
two  slits  near  the  top,  through  which  the  Ik-U  passes.  Xo.  2 
should  be  cut  so  as  to  make  a  close  fit  for  the  bob,  its  entire 
length.  Under  the  point  enough  n-x^m  should  Ix*  left  to  prevent 
the  bob  from  resting  on  the  point,  in  order  to  lessen  its  liability 
to  l)e  tlirown  out  by  a  sudden  jolt.  For  the  same  reason,  the 
pocket  should  be  deep  enough  to  slightly  overlap  the  widest 
part  of  the  bob.  The  top,  A'C.  is  an  arc  oi  a  circle  whose 
center  is  near  B'. 

When  sewed  together,  the  line  A'B'C  coincides  with  alK\  thus 
forming  the  pocket  desired.     The  sizes  and  shapes  of  these 
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pieces  will,  of  course,  vary  with  those  of  the  bob,  but  patterns 
may  be  cut  out  of  paper,  and  altered,  until  the  desired  fit  is 
obtained. 

In  work  requiring  frequent  use  of  the  plumb-bob,  the  saving 
of  one's  pocket  caused  by  the  use  of  this  little  holder  may 
repay  the  user,  and  it  is  certainly  advantageous  to  have  the  bob 
always  right-side  up  and  easily  withdrawn. 
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A    REPORT   OK 

SOME   TESTS   ON    BRIDGE   TIMBER 

WHICH    HAD    BEEN    IN    ACTLAL    I'SE    IN    A    BRIDCJE   TRUSS 
FIFTY-ONE    YEARS, 

AM' 

SOME    NOTES   ON    PILE   AND   CRIB 
FOrNDATlON 

IN    ACTIAL    rsE    EKJHTV-FIVE    YEARS. 
Hy  lidwin   Pzcii^ht  Cra7rs.  ihirtford.  Conn. 

hnrin^^  llu-  year  \^y^^2  llic  wrilt-r  served  as  iik'IiiIkt  nf  a  Cmn- 
iMititr  of  the  Ctniri.  for  tlu-  juirpcfsi-  of  (K-lerniininj^  the  vahie  of 
an  «»hl  \v<NMleii  toll  hrids^e.  This  ( "onimissioti  consiste*!  of  one 
la\\\er  ami  two  cnjij^ineers. 

Ainon}:^  the  interestiiii::  i)oiiits  broiig^lit  out  by  the  testimony 
was  the  ([uestion  of  the  value  of  sound  tinilK-r  which  ha<l  lx*en 
actually  in  use  in  the  structure  fifty-one  years.  (  )f  course 
dtcayed  tinil>er  wa>  condinuied  at  once,  hut  an  attempt  was 
made  hy  «ine  of  the  j)arties  interested  to  show  hy  testimony  thai 
the  Noinul  timln-r  waN  valueless  on  account  of  its  aj^e.  The 
timher  was  old  j^rowth  white  pine,  of  excellent  f|uality.  Il  had 
Urn  under  cover  and  well  ])rotected  tlurinji::  these  years,  and  of 
c»tur>e  was  a1)solulel\  \\ell  seasoned.  The  testimony  of  a  ^reat 
nunilKT  of  st»-calle<l  "practical"  men  was  tlirectly  coniratlictory. 
iK-pendiniT  upon  which  >ide  calle<l  them  as  "experts."  'I  he 
w««m1  was  characterized  as  "pimkey".  *'wook*y".  "dosey".  **l(>st 
il>  life",  "hritlle".  "dead.",  etc..  according,:  ti»  the  view.s  of  the 
ditVerent  men:  anil  alM>  "as  j^(M)d  as  ever",  etc..  I)\  the  opjjosin*; 
>ide:   all  pure  matter  of  opinion  or  ]»reiudice. 

In  i»Vder  to  clear  u]>  lhi>  radical  difference,  we  <letermined 
to  make  actual  tests  of  thi>  material  on  samples  taken  from  the 
lc»]>  ch<'»rd,  which  chord  was  made  u|)  of  two  pieces  Sxij  autl  one 
pirce  iOxi2.  Samples  from  several  timlnrs  were  M'lected  and 
siwtMl  up  and  plane<l  to  oik-  inch  stjuare  and  two  feel  loni;^.  A 
number  of  simiples  were  teste<l  at  the  laboratory  of  the  Ma>^a- 
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'litiH^trH  Itistittitc  of  Tcchnolojijy,  and  others  at  the  laboraton* 
of  Mcnry  SontlR-r,  of  Hartford,  Connecticut,  on  a  100,000  pound 
S<  II't's  tn;u-|iin('. 

'I  rmion  Test: 

'11  w  t<st  picrrs  for  tension  were  turned  down  to  a  section 
;^.  in*li  ill  diainrtrr,  for  .i  lenjjth  of  2  or  3  inches  at  the  middle 

of  IIm-  fr-,1  piiTr. 

7  •..\u\\Avs  ill  II;iitfoi(l  .iv«r;iK<*<l  fi,26i  per  square  inch. 
*>  ^,iiii|»Ii«»  .It  Hosloii  iivna^cd  rt,3<;«y  jicr  square  inch. 
Av»  f;iK«'  |Hi  squiiir  inrh,  ^,330  pounds. 

rnin\m'\r   Test: 

li'.ls  on  l);irs  \\Wm\  i  inch  s<|narc,  resting  upon  rotating  sup- 
poiii  J  J  iiirhcs  apart,  with  a  load  gradually  apphed  at  the  mid- 
dle, y\\v  llir  I'olluwiiig  avi'rage  calculated  stress  on  the  outer 
liliii  al  till-  liiiakiiiji  point,  from  the  following  formula: 

2hh- 

/  H"ih.  .11  ll.ittloMi,  f>,-'*M»  pduiuls  pt-r  square  inch. 

<i      "       "    ilosliili,      <»,K'jo         **  "  **  '* 

Avii.iHi'.  ').Si*»        "  "         " 

I  lir  ha*  I  MM-  111  rvtTv  ca^'  was  touj;h  and  stringy  and  showed 
110  ■'\\\\\\  oi  lit  ilthiit  ss. 

Ir.t'.  tni   lompirssinti  iiidwisc  ilic  grain  were  made  at  both 
I;iIm»i.i1i»i  ii",  nil  siimplrs  nnr  iiu'h  stiuaro  and  two  inches  long. 
I  ti'.i*.  ii  hnsinii  .i\ti.ii;r  s>.';i)7  pouiuI<«  piT  s<]uare  incli. 

li.illliMil       "  f«.n>o  ••  ••  "  " 

\\ri.i^M-  I  iiislim^i  p«  I  s«|u,in-  iiK  h  Ifuniliwisf.  ?>24  pounds. 

Wrii'lil   |»ri    <lll)li     luol.    J7.t)fi  pnillulN. 

Ill*'  \iiHiii.m  \sMviati«Mi  (»t"  Railway  Superintendents  of 
r.M«li;i-.  .Mill  r.nililini:^.  ill  ki-pori  of  r<»!ivcntion  of  1895,  recom- 
mniil    ii>i    tlir    iillim.itr    hrrakins^"   >n\'S>c>   per   square  inch   for 

\N  llllr    pllli- 

I  iii-.H'M  \\  mImIu"  '.■  i.uii  .  .        7.(xxj 

<  "■Mii|'i«  -Hsiiiii  w  iih  ilu-  ui.iin       5.5<^> 

Tuiisv  I  I  sr.   ex  111  Mil'  III  Ml     ^lH•>.s 4.<.KX> 


In  Hullctin  No*  12,  L\  S«  Department  of  Agriculture,  Division 
of  Forestry,  the  values  reconinK-nded  for  white  pine  by  seven 
of  the  most  prominent  engineers  average : 


I 


Tension  with  the  grain 

Comprcsstun  with  the  grain., ,  , 
Tmnsverse,  extreme  fiber  stress. 


'     bean 


► 


In  the  same  report,  transverse  tests  on  twelve  full-sized  wliite 
line  beams  in  use  thirt)'-onc  years  gave  an  average  stress  per 

uarc  inch  of  7,000  pounds ;  and  tests  on  two  new  white  pine 
ms,  full  size,  gave  5400  i>ounds  under  the  same  tests. 

Tests  on  bridge  timl>cr  which  has  been  in  long  use  are  rare, 
and  there  are  very  few  expressions  of  opinion  on  this  subject. 
It  was,  thereft^re.  exceedinf;ly  interesting  to  the  writer  to  have 
the  opportunity  of  making  such  tests  from  Tnatertal  which  had 
actually  served  as  a  part  of  a  bridge. 

The  Conimitlce  adoi)ted  the  results  of  tlje  tests  as  a  basis 
of  valuc%  and  estimated  tlic  sound  timber  as  being  equal  to  new 
Umljer. 

^In  the  humble  opinion  of  the  writer,  this  old  growth  timlier. 
hen  in  good  condition,  is  to-day  worth  as  much  or  more  than 
ost  of  the  new  timber  which  could  be  found  to  replace  it. 

Referring  further  to  the  general  subject  of  durability  of  tim- 
ber in  various  conditions,  the  recent  removal  of  the  foundations 
of  the  piers  of  the  old  Hartford  Toll  Bridge  furnishes  interest- 
ing information. 

This  old  bridge  was  built  alxnit  1818,  and  the  piers  and  abut- 
ments were  rough  stone  rubble  masonry,  apparentl)  laid  with- 
out much  mortar  except  for  pointing.  '  The  stone  work  rested 
on  timl)er  grillage  bearing  partly  on  timber  cribs  and  filled  witli 
stone,  an«l  in  some  cases  on  piles  very  lightly  driven  in  the  sand 
and  protected  by  riprap.  The  piles  were  short  and  small,  8 
feet  lo  12  feet  long  and  6  inches  to  8  inches  in  diameter, 
inted  with  a  very  long,  sharp  point,  and  in  a  few  cases  pro- 
ditil  by  wTought  iron  shoes.  When  these  piles  were  dredged 
t,  the  points  even  when  not  shod  were  sharp  and  perfect, 
ing  absolutely  no  brooming  or  hard  driving.  In  some 
these  piles  were  cut  oflF  from  i  to  2  feet  above  ordinary 
low  water  and  surmounted  by  a  wooden  grillage  of  hewn  tim- 
,  on  which  the  stone  pier  was  built.     These  grillages,  even 


40  TWENTIETH    ANNUAL    MEETING. 

above  low  water.  :^too«l  safely  fi>r  at  least  eighty  years.  The  piles 
when  <lreflgefl  out  sb^w  the  portion  below  ordinary  low  water 
absolutely  perfect  and  s<:>und.  The  tops  of  the  piles  are  some- 
what worn  otT.  largely  due  to  abrasion.  In  among  these  piles 
clear  =»and  was  foun<i  and  only  a  small  quantity  of  light  riprap 
aro^md  the  'yuti^ide  of  the  pier  to  protect  it. 

The  two  west  piers,  which  were  in  the  channel  of  the  river. 
w<rnr  ♦:vid«:ntly  of  a  different  type.  In  all  probabilit\'  hewn 
timbtrr  orihs  f^i  pine  pinned  together  with  oak  pins  were  built 
and  -rnnk  to  the  river  be«I,  and  tilled  with  loose  stone  to  the 
tr>p,  and  the  pier  constructed  thereon.  These  cribs  had  stoo<l 
pertV'Ctly  for  •eighty-five  years  and  when  torn  or  broken  up  by 
the  dretlge.  the  timbers  at  «>nce  floated  to  the  surface  as  lightly 
as  new  timber. 

Samples  of  the  white  pine  and  the  oak  pins  may  be  seen  at  the 
writer'-  <)ffice  bv  those  interested. 
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The  best  work,  in  any  case,  is  the  kind  of  work  that  accom- 
>listies  all  the  objects  sought,  at  the  least  expense. 

Late  in  the  autumn  of  1902  it  was  decided  to  raise  the  high- 
water  level  of  a  storage  reservoir  about  four  feet,  requiring 
the  enlargement  of  two  dams  and  the  construction  of  two  otliers. 
The  available  time  w^as  short,  the  anioimt  of  work  was  too 
*mall  and  too  scattered  to  justify  the  installation  of  a  stone 
crusher,  and  suitable  gravel  was  not  at  hand.  Sufficiait  small 
tioiilders  in  old  walls,  and  borrow  pits  and  on  surface  of  fields 
were  available,  and  w^cre  used  with  thin  Portland  cement  mortar 
to  form  the  **spccial  concrete"  which  is  the  subject  of  this 
sketch. 

One  part  of  Alpha  or  Lehigh  cement  and  three  parts  sand  were 
mixed  dr\'  at  first  and  then  wet  with  just  enough  w^ater  to  make 
the  resulting  mortar  flow  by  gravity.  This  mortar  was  shoveled 
mto  the  forms  continuously  by  one  set  of  men  while  other  men 
were  throw^ing  into  the  mortar  in  the  forms  the  boulders  which 
were  cleaned  and  broken  so  as  not  to  be  more  than  seven  inches 
long.  In  general  the  performance  was  continuous.  Three 
mortar  beds  were  placed  parallel  with,  and  against,  one  side  of 
ic  forms,  witli  spaces  of  about  four  feet  between  the  ends  of 
\e  beds.  Tlic  l)oulders  were  dumped  on  the  opposite  side  of 
the  forms*  Two  men  shoveled  in  all  the  mortar  and  did  nothing 
While  they  were  emptying  ime  bed  the  mortar  was  being 
:ed  in  the  preceding  bed  by  two  other  men  and  the  materials 
in  the  third  bed  by  still  others.  Another  gang  were 
ually  throwing  in  the  boulders  and  small  stones  and  stiU 
another  were  breaking  stone. 

One  man  should  keep  the  mortar  welt  stirred  while  the  lied  is 
ig^  emptied.     About  20  men  were  necessary  to  do  all  parts 
work. 

forms  were  of  two  inch  planed  plank  tongned  and 
ed.  Especial  pains  were  Uken  to  nuike  the  forms  light, 
and  all  leaks  that  appeared  were  quickly  stopped  with  dry 
cement.  Some  pains  were  taken  to  prevent  a  flat  side  of  large 
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"iti.nr..  r'r  .m  •. -n'-iiiu-  n  Lir-ft  :  nmcr  vrh  ±tt  rfmi-.  hur  r:'un»I 
■■Hiiiiiit-r^  inii  -niriil  -rr..rit'>  nrt^-Lrri  ni  rrir-*  ^..  :in:vr-nr  rheir  ^how- 
:nir  :n  '!ir  "irii.-lir'L  \''-r<.  T'u*  -rsiiif.ny:  i.-ncr-rre  .vails  li^r-kci 
■mus5:ri,i!'-  v--:!  vlit  n  'htr  :■  xt.>  vrtr--  remt.vrr'i.  rx-*-  -^nvr^vh  ;ii  a 
"jif  fi.r  yiru^J't-r:nu-.  .^- !irn  ::can  7)iank  -vai  -ih:**!  'n  the  ti~rnis 
:r  v\>  ^r:([^T^l  '1:3.1  i  -^rrnc  An  ^vtri  :n  "lit  fac::  :-f  the  -vail.  The 
\'^irr  -.iiit:    -f  *l:t-  .v.i/..-;    V'  r-  ^ainrL'i  ■x:va  a  'luck  oai^tc:   -f  ntar 

'.  -.  .nMiic-rriLir  fjar*  r  :h:-  :  r.i;r-^v  vl-  isoi  ".ii  raismir  rhe 
'.r-.-.-i  .  ,r  'At'  .r-;j'm;il  r-:  v.-ii':.  "■  --acii  vnTch  l  rr-rnch  nv^i  fccc 
.;r;'rj  \  a:^  iiiLi-  :n  rht:  la:::.  In  'Utiiilinv:  'ht  backnilinir  :t  :his 
VTirh  •  v/  -Vi-r  ■  .f  .vatitr  -jran-iinvr  n  die  -inoaDj*:  ?n:e  :f  :±lc 
■^.^'•  vrt.i  :';t:!tv:  "i.-  -^i^.-w  T.-.i-turr  tiirii^-h  "rhe  rv.':-i:->.t  -.vall. 
r^rrr  v-lit-n  'Iitt  rarlier  narr-  -w  =pac'.^  "jcr.vrtfn  ::ic  core  -.vall  and 
•  ;i»-  r-TA;r.:n;r  .v.i/.  .vn.-  '-ieinu-  nile-:  -v::::  ear±.  a  car'-*ie<^  icamster 
.v>iiiii  M:raor  "hr  .vall  .v:t::  -in  ir.n  aiii?  ■  f  a  Itaiie*:  carr.  The 
poi  i  ■^  h  I  - :  -.  i :  r  far :  -.     f  '  1:  t  •  -  -  ■ :  I  r.  n  :j  ^  • :  v.  r  li  a« :  a  v.-r ;    ?ar :  s  factory 

i- 1' '  -r :  7.! .  n  T  a !  ■ . . !  i:  r .-.  \-  :n  -. r-:  . v ■  -rlx  a  a.-  ". e  rt  •  ■  tr  it  ti i  ixh t  iv  e  r*.  '.v  e  1 1 
fir  .kiTi  'i'  "iir  pr  ."-rtir,^  ■:)<T.:I':er-i  pi:rp«-sely  ■.e::  r. ii^:h.  E:i«I 
;«iint-.  .v.-r-:  ^T-;«  V'fl  S;  'jiiiliiinLC  :n  a  Tjiecu  -c  ■:)e^■cle*L  scantlinLi. 
N'.ni-   ' »x    -Im'.   ;«  inr-    ■•  iiiii   be     ivrr-.tct-j' 1    -.vheTi    rhe    f«:r:i:>    w-jre 

i'  n  '  I n  t  •  ■  I ri : : :  ■  h t  •  •  vr-:  .v  a  1 1  -.v ; ^  -  57.  r ee  r  'j  .-  n c.  5  r« ;  [  i  fee  c 
■iilfh.  an' I  •:!:;:'«  rr.'l;  •■■.v-.  fr^t  rhick  ;  440  feet  -f  rhe  ceacral  part 
'';f  thi^  A?iil  r^"iri-rl  ■  .n  a  -oliii  mas^r-nr^-  -,vall  br. :it  rrjrTe  tiian  thirtv 
.'rar^  ajj''/.  'iii'l  *hr  r'-riair.inc  ::''rt:«-r  wa:!-  -ii  nar/iral  earth. 
Thi-.  '7;  iinmi  rrr.r.  -i  r-'nirr'-.-t^.-  -a-iII  was  'milt  in  sections  at 
intiT/al^  ir'!^-:  '  .'•-?. /ijt:r  ;..■  ^  ■  ?\..Vi  T7:i>er  a.  and  reTTiained  ex]>j»soi 
•intii  hlnt^'J  ■  .■f/v>r.:U.r  1  =.  an*!  n**i  a  s:nc'.L-  crack  appeareti.  either 
whtTr-  ^hi-  ;'.  .nr.'hi::i..n  .:han;^v.I  fr.-ir  z]-<:  ■  I-i  rna^f-nry  d.-*  earth 
nr  at  an;  ofju-r  j-^int.  TA'iv  .  .f  the  ■ 'th'/r  .!a-ns  were  cr.ninected 
rhr/i:crh.  .'1  \{t*»-.r  ct^.v'.-!  l-nnk  i;\  t_-XL'.-n^i».ti  ..f  rln^.  concrete  core 
vvail"^.  n'lakinLf  a  -rrnrr^^r':  ^.-^^  feet  !• -n^:.  wliicii  \va>  ei.|iiallv  free 
irfnvi  rr\iU-.  Ah«-n  ■■■/v.-r-.-'i  in,  is  was  ai<«.'  riie  o>re  wall  ot  the 
rV,nrTh  ^!ani.  AJiirii  \\<ir.  2.^5  feet  !«:.nir. 

|r  :>%  ^n-\\r\i-'\  tIkil  ^hi--  meth«.Hi  ina«lu  omcrL-te  a>  iniperviixis 
;i^  thai  niriilf  ii;  'ordinary  methods  and  perhaps*  nn.^rc  so,  while 
undrr  the  «-.in-nni^tant:t;s  mentioned  the  c.-st  was  less.  ami.  more 
imfy^rtani.  -.ril!  in  ihi.^  case,  it  c.'uM  be  put  in  faster. 
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It  is  to  be  regretted  that  no  detailed  account  of  the  labor  and 
material  used  was  kept.  Such  concrete  should  not  be  used 
unless  the  work  is  in  charge  of  conscientious,  capable,  and  wide- 
awake foremen  or  inspectors.  The  essential  points  are  even 
distributi(Mi  of  large  and  smaller  stones  and  mortar,  and 
thorough  mixing  and  rapid  handling  of  the  mortar. 

This  work  was  done  by  the  Hartford  Paving  and  Construc- 
tion Co..  under  the  direction  of  C.  E.  Chandler  and  S.  B.  Palmer. 
engineers  of  Norwich.  Conn. 
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DESCRIPTION  OF  FORM  FOR  CONCRETE 
CATCH    BASINS. 

By  H.  G.  Clark,  Hartford,  Conn. 

The  numerous  brick  catch-basins  built  on  Keney  Park  cost 
about  $25.00  apiece,  without  the  castings.  In  order  to  reduce 
the  expense  and  to  make  catch-basins  which  would  not  be  broken 
up  by  frost,  the  writer  constructed  a  form  for  making  the  catch- 
basin  of  concrete. 

FORM   FOR  CONCRE.TE  CATCH  BASINS 

Designed  for  use  on  Keney    Rprk 

SCALL    IV  TD  r  SEIPT      1905 
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Tile  afjparalus  consists  ot  uii  ouLside  and  an  inside  cylinder. 
The  outer  cyUndcr  is  made  of  2  inch  pine  plank,  bolted  to  iron 
loops,  one  at  each  end  and  one  in  the  middle.     1  he  cylinder  is 
<'       ■    '   into  tiiree  sections,  and   is  held  togetlK-r  when  in   use 
i                which  pass  through  slotted  holes  in  right  angle  bends 
n  the  ends  of  ejich  hoop  and  also  through  a  vertical  iron  rod 
1  inch  by  Ji  inch  standing  between  each  pair  of  lugs  on  the 
loops.     The  sections  arc  lK)lted  together  and  lowered  into  the 
lole  and  arc  removed  in  three  sections  by  pulling  on  the  lifting 
fods  which  lift  the  bolts  out  of  the  slots  in  the  hoop  lugs. 

j 

1 

^^H 

1 

'ITic  inside  cylinder  is  niatlc  of  2  inch  pine  staves  lx>lted  to 
I  inch  spruce  circular  segmetits,  with  ^Vg  inch  spacing  between 
he  staves  to  allow  for  swelling.     The  outside  is  covered  with 
^ix  16  galvanized  iron,  which  presents  a  smooth  and  waterproof 
surface  to  the  concrete.     This  cylinder  is  divided  into  three 
ieetion$  joined  by  strap  hinges  at  two  of  tlie  joints,  while  At 
Jic  third  joint  is  a  wedge-shaped  stave.     To  remove  the  cylin- 
ider  the  wedge  is  first  drawn  uul,  then  the  r\litvltr  rlosrs  ^yt^ 
its  hinges  and  frees  itself  from  the  concrete. 

Round  wixwlm  pings  are  placed  between  the  cyhndcr^  at  tlic 
required  level  for  p\\>c  inUts  or  outlets. 

To  reduce  the  diameter  of  the  top  of  the  catch-basins  a  cone- 
shaped  fortn  is  placed  after  the  lower  part  is  finished,  and  the 

^^^^^1 
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NOTES   ON   CONCRETE   SEWER   EXTEN- 
SION    AT    HARTFORD. 

By  Edtvard  IVailaef  Bush,  Assistant  engineer  Connecticut  River  Bridge 
and  Hiahifay  Ih strict. 

In  preparing  a  suitable  western  approach  to  ihc  new  stone 
rWue  now  \w\n^  constructed  over  the  Connecticut  River,  at 
fartford,  Connecticut,  it  became  necciisary  to  extend  the  out* 
foil  of  the  northeast  inlerceptin^  sewer  into  the  river  a  distance 
iif  atunit  42  feet.  This  exlensitm  was  made  in  OctolKT,  1903, 
V  |h<'  Cnnnccticui  River  I'.ridge  and  Highway  District  Com- 
[tbsion.  Mr*  Kdwin  D.  (iraves  Chief  hZngineer,  at  a  cost  of 
It  40  per  cent.  un«kT  the  lowest  hid  received  for  doing  the 
rork,  A»  the  methf-Ml  emi>loved  in  construct  this  extension  was 
rwhat  out  of  the  ordinary  Une  of  sewer  work*  a  «lescription 
the   work   may   prove   of   interest   to   the   members   of   our 

The  >LvxLr  i.Ntentled  waii  a  5  foot  circular  brick  construction, 
Thas'ing  ijs  invert  at  the  outfall  at  an  elevation  of  from  3  to  5 
[feci  telow  the  surface  of  the  water  at  the  ordinary  low  stages 

of  the  river.  As  the  water  at  a  rlistance  of  42  feet  out  from  the 
[skewer  was  alxiut  15  feet  deep,  a  coffer  d.im  around  this  |x>int 
iwouti)  have  been  uncertain  and  expensive,  so  it  was  decided  to 
[rottstruct  the  greater  part  of  the  sewer  in  an  open  caisson,  sink 
[the  caisson  on  t)iling,  place  an  ordinary  clay  coffer  dam  a^KHtt 

the  shore  end  of  the  caisson  connecting  it  with  tJie  end  of  the 
ibrtck  sewer;  tlicn  remove  the  end  of  the  caisson  and  build  the 

missing  portion  between  the  new  and  old  work* 

The  piling  was  cut  off  in  the  usual  manner  by  a  circular  saw 
I  suspended  in  the  leads  of  a  pile  driver.  The  bottom  of  the 
[-c:u>sou  consisted  of  a  course  of  6  inch  yellow  pine  laid  length- 
rise,  above  which  was  a  course  of  4  inch  yellow*  i^ine  bid  cross- 
lwif»e,  and  well  spiked  with  8  inch  cut  spikes.  The  sides  and 
Imds  of  the  caisson  were  built  up  of  2  by  12  inch  \cllfnv  t>ine. 
l%Hth  each  eflge  I)eve11ed  J^  inch,  and  were  .scaircly  fastened  to 
llhe  l>otiom  by  }/2  inch  iron  rods. 
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After  the  work  was  started  several  days  of  wet  weather  raised 
the  river  so  nuich  that  the  sides  and  ends  of  the  box  were  raised 
an  aiUlitional  plank  before  the  caisson  was  sunk  on  the  piling. 
All  seams  were  well  caulked  with  oakum. 

liefore  the  caisson  was  landed,  cement  bags  partially  filled 
with  saiul  were  luick^nl  tightly  around  the  piles  at  the  shore  end 
of  the  piling  by  a  diver,  to  prevent  water  irom  passing  under 
the  grillage  to  the  coffer  dam  to  be  built  later.  These  bags 
proved  very  effecti\e.  as  the  total  leakage  into  the  coffer  dam 
fn.Mn  this  and  other  xntrces  was  but  little. 

All  mascMiry  consisted  of  Pt^rtland  cement  concrete,  mixetl 
I  to  2  to  4.  using  I  inch  and  '  _>  inch  stone.  The  crown  of  the 
scwcr  was  <;  inches  thick  and  was  reinforced  by  heavy  expanded 
metal.      The  si<les  and  IxHt^.nn  were  not  less  tlian  12  inches  thick. 

A  ^»  inch  centrifugal  pump  directly  connected  to  a  Westing- 
house  engine  was  run  continu«.>usly  during  the  coffer  dam  work 
t«>  take  care  of  the  sewage  tlow.  .Vfter  the  inside  of  the  coffer 
<lam  was  c-xcavated  the  s|X"ed  of  the  pump  was  reduced,  allow- 
ing the  sewage  tn  c<>me  up  to  the  >;ime  level  as  the  water  in  the 
river  ami  was  maintained  at  this  height  until  all  of  the  concrete 
for  the  bottom  half  ni  the  sewer  had  been  deposited  umler 
water  by  means  of  a  tul)e.  This  tulx»  was  an  ordinarv'  7  f<»t 
length  of  ()  inch  spiral  riveted  pif)e,  with  an  improvised  hopper 
at  one  end.  Hie  ]>i])e  was  handle<l  by  means  of  n:^s  fastenetl 
at  the  to|)  and  bottom.  A  considerable  volume  of  sewage  was 
coming  from  the  sewer  at  all  times  and,  if  an  attempt  had  been 
made  to  place  the  concrete  anywhere  near  the  pinnp  suction, 
the  Concrete  would  ^^urel)  have  been  very  badly  washed. 

In  placing  concrete  under  water  in  thi>  way  the  concrete 
•.hmild  be  mixed  with  fully  as  nuich  water  as  would  be  used  for 
concrete  <le|)osited  in  the  open  air.  When  the  tube  is  first 
charged,  there  is  a  little  c«)ncrete  which  becomes  badly  washed, 
but  s«.>on  the  water  is  forced  coiii]>letely  oiu  •>[  the  tube,  and  the 
rest  «»f  the  concrete  placed  in  the  lioitom  in  gov.K.1  condition. 

In  the  latter  i)art  ot  the  year  rc^oo.  the  writer  was  engineer  in 
charge  of  some  work  for  the  \merican  Hridge  Company,  in 
which  thi^  metli»Kl  was  used  very  successfully  in  placing  the 
foundations  tor  twelve  hridge  ])iers.  The  c<>ncrete  in  these 
tountlations  varied  froin  .^  to  o  feet  in  depth.  At  some  of  the 
])iers  the  deepest  i)art  of  the  excavaiiun  \\a>  S  or  o  feet  below 
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the  surface  of  the  river.  After  the  coflfer  dams  were  pumped 
out,  in  each  case,  the  foundation  concrete  was  to  all  appearances 
fully  equal  to  similar  concrete  deposited  in  the  open  air. 

The  writer  recommends  this  method  of  placing  concrete  as 
being  a  simple,  cheap  and  effective  way  of  obtaining  a  good 
foundation  in  a  wet  bottom,  and  believes  in  many  cases  where 
concrete  is  being  placed  at  the  same  time  that  heavy  pumping 
is  done,  that  a  much  better  foundation  may  be  constructed  if 
the  pumps  are  stopped  until  after  the  bottom  has  been  placed 
through  a  tube. 

The  photographs  and  drawings  herewith  serve,  to  some 
extent,  to  illustrate  the  methods  and  work  described. 
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By  lames  Mac  Donald,  Highway  Commissioner, 

licftwe  proceeding  to  lake  up  ttif  inrnial  part  oi  my  address 
feci  I  ought,  at  this  time,  to  offer  a  slight  trihute  of  respect 
very  honorable  meniiicr  of  your  society  who  has  recently 
(I  ffoni  lilt-  active  chities  of  life  and  passe<l  over  the  river 
the  land  from  whose  bourne  no  traveller  ever  returns. 
About  twenty-six  years  ago,  in  my  young  manhood,  I  became 
luainted  with  Jajues  F;  Dogart.     1  was  then  just  started  out 
» earn  a  livelihood  at  my  profession,  a  young  man  in  a  strange 
place  without  many  acquaintances,  very  little  money,  and  few 
ricnds.     1  was  requested  by  a  large  corporation  to  present  a 
kid  for  scNne  work  that  had  been  arranged  to  1r*  done.     In  com- 
rtitinn  with  others  my  bid  was  the  lowest  and  I  was  awarded 
contract.      After    1    hatl   been   at   work   upon   the   contract 
a  month  I  discovered  a  very  serious  mistake  had  been 
"flliidc  in  the  survey  under  which  I  had  secvircd  the  crmlract.     It 
was  a  serious  mistake  ti)  me  and  acknowledgment  of  the  mis- 
take meant  a  great  deal  to  the  engineer  in  charge  of  the  work, 
Vlien  flie  matter  was  presented  to  Mr.   Itugart,  tmder  whose 
lirection  the  engineering  part  of  the  work   was  being  done» 
nd  a  decision  asked  for,  he  immethately  said :  'There  has  been 
njtstake  and  Mr.  MacD*jnald  is  entitled  to  the  benefit  of  every  ^ 
jubt  in  regard  to  this  matter/'     That  decision,  in  my  judg- 
:it,  was  the  hinge  upiin  which  my  whole  future  career  hung. 
It  involved  several  *hnnsan*l  *lollars.     It   meant   very  much  to 
Wr.  Bcjgari  to  acknowletlge  this  mistake.     He  was  not  to  blame 
imscif,  for  the  mistake  had  Ikjcu  made  by  one  of  his  assistants. 
hn  h  was  a  manly  thing  to  do.     ft  meant  to  him,  perhaps,  loss 
business :  to  me  it  meant  all  I  had  in  the  world.     AncI  t  felt 
at  at  this  tiuK^  l»efore  such  a  compatiy  of  gentlemen,  mai  that 
nvK^ialed  with   Mr   Kogart  in  a  professional  way,  who  knew 
im  intitnatcly  and  personally,  and  \s'ho  are  following  the  same 
of  business,  the  relating  of  this  little  incident  by  a  man 
kirn  fccIs  the  most  intense  gratitude   for  the  honorable  way 
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in  which  he  was  treated,  might  act  as  an  incentive  to  others 
to  "go  thou  and  do  likewise ;"  and  I  do  not  mean  by  this  that 
any  member  of  this  honorable  Society  would  have  acted  dif- 
ferently, but  I  wish  to  state  that  the  temptation  was  strong,  he 
being  a  young  man  just  entering  into  active  work  in  his  pro- 
fession, to  have  made  some  excuse  or  in  some  way  shifted 
the  responsibility.  However,  on  the  contrary  he  very  manfully 
acknowledged  his  mistake,  when  the  matter  was  presented  to 
him,  and  set  the  whole  matter  right  in  a  moment's  time.  And 
I  feel  like  saying  to-day,  "God  give  us  men  in  times  like  these ; 
men  of  strong  minds  who  will  not  stoop  to  please." 

An  honorable  career  has  been  closed;  the  life's  history  of 
this  man  has  been  written;  all  through  his  private  life  or  his 
professional  career  James  P.  Bogart  was  a  man  whom  every- 
body knew  to  love  and  respect.  And  when  he  passed  away  he 
went  "not  as  the  quarry  slave  lashed  to  his  dungeon,  but  rathei 
like  one  who  wraps  the  drapery  of  his  couch  around  him  and 
iies  down  to  pleasant  dreams.''  When  he  breathed  his  last 
breath  the  state  of  Connecticut  lost  a  good  citizen,  his  wife 
lost  a  devoted  husband,  and  every  friend  knew  there  was  an 
irreparable  loss  to  him  when  James  P.  Bogart  was  removed 
from  his  acquaintance.  Of  such  lives  it  can  be  truly  said  that 
*'You  may  break,  you  may  shatter  the  vase  if  you  will,  but  the 
scent  of  the  roses  will  cling  around  it  still." 

Six  years  ago  I  addressed  this  honorable  Society.  'It  was 
just  when  the  Good  Roads  movement  had  been  taken  up  as  an 
experiment ;  very  few  either  in  this  state  or  in  any  state  knew 
very  much  about  the  art  of  road  building.  The  character  of 
the  work  that  had  been  done  throughout  the  municipalities  and 
in  the  country  towns  of  the  state  was  not  such  as  to  call  any 
especial  attention  to  its  quality  or  durability.  Indeed  in  only 
two  states  had  the  subject  of  road  reformation  been  taken 
up  under  a  state  aid  plan,  first  New  Jersey  and  second  Massa- 
chusetts. There  had  been  no  time  to  investigate,  and  indeed  if 
an  investigation  had  been  made  the  result  would  have  given 
very  little  satisfaction  in  regard  to  a  preparation  for  any  com- 
mission to  take  up  this  great  work  in  our  state.  In  Connec- 
ticut the  system  of  road  building  was  varied  in  the  extreme, 
ranging  from  the  simplest  method  that  had  come  down  from 
primitive  days,  to  macadam,  as  understood  at  that  time.     It  was 
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if  (lark  with  practically  nowhert-  lo  go  to  for 
ighl  and  lay  hold  of  a  ripe  experience  and  get  a  practical  know- 
ledge of  that  which  was  required  or  necessary  to  be  done. 
The  commission  at  that  time  fully  understooil  this  at  tlicir 
im^eting  an<l  were  appalled  at  the  magnitude  of  the  nnder- 
Not  a  single  triember  of  the  commission  knew  prac- 
•-aHy  anything  abont  the  conditions  by  which  the  towns  of 
state  were  surnnmded.  except  that  knowledge  which  he 
f  the  roads  in  his  own  town.  Old  customs  were  still  in 
T  which  carried  with  them  deep-seated  methods  that  would 
uirc  many  years  of  education  and  the  expenditure  of  a  large 
amount  of  money  before  the  towns  of  the  state  woidd  begin 
lo  appreciate  that  the  methods  employed,  the  evils  that  existed, 
wire  wrong  and  that  reformation  was  necessary'. 

The  conunission  inmicdiately  set  to  work  to  get  all  the  infor- 
mation they  could  acquire  in  every  possible  way.  The  state 
wa*  divided  up  into  three  districts  so  that  a  more  intimate  per- 
sonal acquaintance  might  he  had  of  what  was  best  to  adopt  in 
the  way  of  a  system  to  be  employed  by  the  highway  department 
the  distribution  of  the  money  placed  in  our  hands  so  that  it 
ight  be  expended  intelligently  and  economically,  and  cstab- 
ish  a  permanent  improvement  m  the  highway  system. 
I  need  not  say,  gentlemen,  that  the  first  two  years  were  very 
xious  moments,  for  upon  the  foundation  of  those  first  two 
was  to  be  built  a  system  upon  which  rested  the  success 
failure  of  highway  ituprovement  in  the  state  of  Connecticut. 
law  under  which  the  commission  was  at  work  had  never 
tried*  It  had  lx*en  built  entirely  from  the  necessity  of 
g  some  definite  fjlan  under  which  to  operate.  It  was  not 
limed  by  its  promoters  that  it  would  meet  every  exigency 
jnight  arise;  it  was  simply  a  law  under  which  something 
be  developed  that  would  lead  up  to  some  intelligent  plan 
which  the  state  aid  could  be  intelligently  applied  to  the 
idttions  as  they  existed  at  that  time.  Since  the  first  law 
ij*  changes  have  been  made,  but  it  is  an  astonishing  fact  that 
itlemcn  who  were  not  supposed  to  be  constnictively  wbc  in 
to  highway  improvement  cotild  frame  so  wise  a  law 
so  little  experience  with  this  great  question.  The  original 
of  1895  has  been  modified  somewhat  in  some  instances 
d  extended  or  enlarged  in  others.     But  the  principle  of  pater- 
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nal  interest  in  giving  over  to  the  towns  of  the  state  some  assis- 
tance to  enable  all  towns  to  take  up  this  great  question  and 
operate  it  successfuHy  under  a  wise  and  helpful  plan  are  still 
permanent  features  of  the  existing  law. 

The  State  F*>oard  of  Trade  deserves  the  lasting  gratitude  of 
the  entire  state,  not  only  those  who  are  taking  an  active  part 
in  the  affairs  of  to-day.  but  those  who  are  to  come  after  and 
take  up  the  burrlens  that  will  be  laid  aside  by  their  fathers. 
Truly  the  State  Boarrl  of  Trade  builded  better  than  they  knew 
by  the  introduction  of  the  law  of  1895. 

After  having  now  been  in  active  operation  under  a  state 
plan  during  nine  years,  it  is  safe  to  say  that  for  general  use 
reaching  out  into  and  grasping  fully  the  situation,  the  present 
law  is  very  nearly  perfect  in  its  operation.  Mistakes  have  been 
made  many  times,  no  doubt,  in  bringing  into  active  operation 
the  present  system  under  which  roads  are  improved  with  state 
assistance.  These  mistakes  have  been  ver>*  profitable,  and  have 
up  to  the  present  time  taught  us  a  great  deal.  It  is  impossible  to 
make  any  law  to  meet  a  condition  untried  and  adequately  take 
care  of  all  it  was  intended  to  protect  or  assist.  It  has  been  no 
light  burrlen  or  responsibility  for  the  highway  department  to 
take  up  this  great  cjuestion  with  all  the  difficulties  to  overcome 
anrl  the  obstacles  in  its  way,  and  then  successfully  carry  out 
a  system  to  a  perfect  conclusion. 

As  evidence  of  the  fact,  however,  that  the  present  law  under 
which  we  are  now  making  improvements  in  the  several  towns 
(ii  the  state  is  satisfactory-  to  nearly  all  the  people  of  our 
commonwealth,  it  is  only  necessary  for  me  to  say  that  when 
the  final  day  came  for  receiving  applications  for  a  part  of  the 
last  appropriation,  for  the  first  time  in  the  history  of  the  move- 
ment in  this  state  every  town  ha<l  applied  up  to  that  time  for 
state  air!.  Ft  has  not  always  been  possible  to  have  every  town 
agree  with  the  policy  of  the  Highway  Commissioner's  depart- 
ment. It  was  not  expected  that  it  would  be  possible  to  do  so: 
but  the  fact  still  remains  that  the  entire  state  of  Connecticut 
as  a  whole  is  anchored  fast  to  the  plan  under  which  the  state 
is  working  at  the  present  time.  Amendments  will  continue  to 
be  made  from  time  to  time  as  new  conditions  arise  and  the 
minds  of  the  [)eople  undergo  a  change  in  regard  to  highway 
improvement.      There  has   been   no  attempt   at   all   at   making 
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any  extraordinary  improvements.  A  simple  plan  has  been 
adopted  from  the  commcncLnnent  of  the  work  and  contiimed 
down  to  the  present  time,  under  which  every  lawn,  no  mailer 
Ik>w  Strang  i>r  weak  financially,  conkl  participate  and  enjoy  state 
aid*  The  desire  of  the  department  has  fxt-n  to*  as  nearly  as 
possible.  ado|)t  a  plan  that  would  he  centrally  approved  so  far 
as  that  result  is  possible. 

The  wide  ranjE^e  of  highway  improvements  taken  in  the  state 
has  been  such  that  the  towns  have  very  fileasanlly  accepted 
the  methods  employed  and  are  working  in  splendid  cooperation 
to-day  with  the  <lepartment.  Many  times  there  might  Ijc  a 
question  of  wliere  the  money  should  he  expended  in  a  district 
in  the  town.  Other  limes  a  c|uestion  has  arisen  in  reganl  to 
the  character  of  the  work  to  lie  done.  Hut  all  of  these  matters 
ha^^"  been  adjusted  in  a  way  that  has  not  l>een  suggestive  at  all 
of  any  arbitrary  maimer  on  the  part  of  my  dqiartmcnt.  How- 
rver ,  just  so  long  as  human  nature  is  human  nattire,  and  we  find 
it  just  as  prevalent  in  /Vmcrica  as  it  is  in  Africa*  men  will  always 
drsire  to  have  roads  improved  in  front  of  their  own  house  rather 
than  of  their  neighbor*s.  It  is  not  a  question  of  working  out 
it  new  plan*  Imt  it  is  a  cleeper  ciuestron  than  that,  and  readies 
further:  it  is  a  question  that  extends  back  for  hundreds  of 
vear^  into  early  methods,  descrnding  down  from  father  to  son 
through  many  generations.  These  things  cannot  be  uprooted 
in  a  day  and  will  take  many  years  before  an  absolutely  perfect 
Lsystctn  can  l>r  workt*d  out  in  the  improvenKfnt  (»f  the  highways 
yi  the  state  of  Connecticut.  Therefore,  the  day  has  not  dawned 
yxt  when  we  can  take  up  and  make  paramoimt  the  (|uestion 
>f  refinement  of  grade,  the  quality  of  stone  hi-st  to  fx*  used» 
lentifically  testing  abrasion,  roafi  and  projierty,  also  the  cpies- 
of  maximum  and  minimum  grade  to  be  cstabhshed.  the 
lidtty  and  diirahility  of  ihe  construction  of  bridges,  *ir  indeed 
ly  of  the  elemenlary  processes  of  the  most  refinct!  art  in  road 
lilding.  Rut  it  is  safe  to  say  that  there  has  not  lK*en  a  single 
bnprcneinent  made  in  the  state  of  Connecticut  during  the  past 
line  years,  but  what  had  in  its  puqmse  the  laying  of  a  f(mndation 
leading  up  to  the  very  best  and  highest  achievement  to  be  had  in 
rnnanent  road-lmiMing  in  this  state.  The  rude  crushing  of  a 
«e  lying  in  the  middle  of  the  roati  from  its  slumbers  of  bun* 
of  years,  had  in  the  act  an  emphasis  erf  the  thmtght  of 
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the  commissioner  of  what  the  ultimate  use  of  this  hi^way  was 
to  be  in  the  future.  There  is  not  a  curve  that  is  flattened  in 
the  changing  of  the  direction  of  the  road,  or  an  inclination  that 
has  been  re<lucetl,  or  a  culvert  that  has  been  put  in  its  position, 
but  has  not  in  that  treatment  a  thought  many  years  into  the 
future,  that  this  improvement,  modest,  unassuming  and  inex- 
pensive as  it  may  be.  has  for  its  purpose  the  ultimate  improve- 
ment of  that  road  under  the  ver\^  best  plan  that  the  engineer- 
ing art  can  bring  tc?  bear  upon  the  question. 

In  looking  back  during  the  years  that  have  elapsed  since  the 
commencement  of  state  aid  and  the  methods  employed  and 
adopted  in  dealing  with  this  i^eat  iiuestion.  the  sentiment  shown 
to-<iay  throughout  the  entire  state  demonstrates  the  wisdom  of 
tlie  policy  adopted.  N'ot  many  towns  in  the  state  of  Connecticut 
prior  to  1895  were  noticeable  by  reason  of  the  fact  that  the 
roads  of  the  town  were  so  much  improves!  and  very  pleasant 
for  travel,  but  more  from  the  fact  that  the  roads  were  noticeable 
for  their  impassibilit}-  or  poir  condition  so  far  as  pleasant  travel 
was  concemeti.  It  was  rarely  that  favorable  comment  was  heard 
about  the  character  of  the  roatis  oi  the  state,  while  to-day  ci>m- 
mendation  is  heard  quite  generally  in  regard  to  the  great  improve- 
ment that  has  been  matle  in  the  road  system  of  the  state  since 
1895.  Many  of  you  gentlemen  present  tc^<iay  have  been 
acquainted  with  the  methods  employed  and  have  had  charge 
of  sections  of  highway  that  were  improved  imder  state  aid 
from  the  tirst  commencement  <>f  the  movement  down  to  the 
present  time  and  can  testify  to  this  fact. 

[  must  say  in  all  fairness,  ami  from  a  full  knowledge  and  just 
appreciation  of  the  work  done  by  engineers,  that  you  are  entitled 
to  share  e(]nally  with  the  Highway  Department  in  the  progress 
that  has  been  made  during  the  last  nine  years.  I  know  of  no 
Societ}'  of  the  honorable  professi^>ii  of  which  you  are  members 
who  have  done  more  and  better  work  than  lias  the  Connecti- 
cut Society  of  Civil  Engineers  in  assisting  to  bring  about  this 
q^eat  reformation,  which  is  apparent  to  every  one  in  the  state 
to-day.  It  is  a  «ielightful  privilege  accorded  me  to-day  of  meet- 
ing so  many  with  whom  I  have  been  'officially  connected  in  the 
work  oi  my  department.  I  rejoice  in  the  fact  that  I  am  able 
to  say  I  appreciate  what  you  have  tione.  and  thank  every  mem- 
ber of  this  St")ciety  for  the  valuable  assistance  you  have  been 


to  me  in  my  official  work.     We  may  have  had  some  pleasant  dis- 
agreements in  regard  to  some  particular  feature  of  the  work. 
But  1  can  safely  say  from  the  consideration  shown  me  so  many 
times  tliat  I  think  I  enjoy  the  confidence  and  the  esteem  of 
cr>'  member  of  this  Society,  whether  we  may  have  had  some 
nt  differences  or  not.     It  is  quite  natural  that  upon  all 
tons  and  at  all  times  wc  would  not  agree.     The  years  we 
lavf  l)een  co-laborers  have  grown  a  strong  interest  one  in  the 
[othrr  and  the  jxast  years  have  been  years  of  profit  to  us  all 
It  is  a  difficult  matter,  I  find,  to  reconcile  at  all  times  the 
L'ts  in  regard  to  road  treatment.     I  presume  one  of  the  most 
ubfK>ni  business  encounters  in  a  professional  way  that  has  ever 
currcd   in   road   improvement   was  the  controversy  between 
ohn   Macadam,  the   father  of  the  macadam  system,  and   Sir 
iVttliam  Telford,  the  inventor  of  the  telford  construction.     One 
tmed  it  was  not  necessary  to  do  anything  but  under-drain 
road  and   apply  an   ordinary   treatment   laid   in   courses  of 
en  stone  without  any  necessity  for  a  foundation  of  stone 
n  any  section  of  highway,  going  so  far  as  to  claim, — and  in 
lis  he  w*as  supported  by  other  men  who  were  wise  in  road 
stmction  in  their  day  and  generation, — ^that  it  was  not  ncces- 
ry  to  put  in  a  heavy  foundation  of  stone  under  a  macadam 
eatment»  that  by  so  doing  the  life  of  the  pavement  was  short- 
Sir  William  Telford,  however*  claimed,  and  had  many 
idherents,  that  it  ad<led  to  the  life  and  durability  of  a  road  to 
ut  in  a  treatment  telford  under  the  macadam.     Both  of  these 
cntJemen,  however,  we  have  all  lived  long  enough  to  learn, 
right.     But  each  method  had  its  limitations  to  which  these 
Icraen  might  go  with  iheir  claim  and  then  they  I  Kith  had 
stop  and  acknowledge  the  other  was  right.    Just  so  long 
-  grows  and  water  runs,  men  will  differ  in  regard  to  the 
nt   of  every  »|uesrion   that  comes  up.     This  shows   us 
try  plainly  and  emphatically  that  no  man  tliat  has  ever  beeti 
of  \voman  can  claim  to  know  it  all  in  everv thing.     Indeed 
W'isest  njinds  have  time  and  time  again  stated,  the  longer 
they  live  and  pursue  any  avocation  the  more  conscious  they 
become  of  their  shortcomings.     I  think  it  is  well  for  us  all  to 
feel   this   in  our   work.      Indeed   the   statute   of  limitations  is 
ways  measured  by  the  little  span  of  our  lives  and  the  mental 
ffity  wc  have  to  grasp  situations.     In  all  books  in  print  to-day 
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very  few  there  are  but  what  have  been  superseded,  except  that 
grand  book  of  all  books,  the  Bible,  by  something  in  keeping 
with  the  popular  mind  as  it  operates  to-day.  Tastes  and  tem- 
peraments change ;  the  ideas  of  to-day  are  found  not  to  provide 
for  the  exigencies  which  may  arise  to-morrow.  We  are  all, 
no  matter  how  old  or  wise  we  may  be,  simply  going  to  school. 
The  evolution  which  the  world  is  undergoing  to-day  (except 
we  confess  that  we  have  reached  the  limit  of  intelligence)  is 
one  of  i)rogress  and  advancement. 

I  think  it  is  safe  to  say.  and  I  believe  you  will  all  bear  me 
out  in  the  statement,  that  in  so  far  as  engineering  is  concerned, 
science,  mechanics,  or  any  of  the  other  great  branches  to  which 
the  human  mind  is  adapting  itself  or  taking  up  as  a  life  pur- 
suit, that  the  trend  is  toward  specialism.  Hence,  in  the  work 
we  are  engaged  in  of  road-building  it  is  destined  to  become 
a  specialty.  Men  are  l)eing  sought  after  far  and  wide  to-day 
who  are  scientifically  wise  in  regard  to  this  fast  coming  issue 
of  the  hour.  The  whole  I'nited  States  is  rising  up  almost  to 
a  man,  state  after  state  is  inquiring  about  the  best  methods  of 
construction  and  looking  for  the  best  man  money  can  secure 
with  the  object  in  view  of  having  the  very  best  system  to  be 
found  in  the  improvement  of  the  highways  of  the  country. 
With  the  whole  question  taking  as  it  does  the  wide  range  of 
city  streets,  with  its  numerous  pavements  that  have  come  and 
gone,  and  all  of  which  have  proved  to  be  inadequate  to  take 
care  of  the  traffic  they  were  called  upon  to  bear,  compel  the 
brightest  minds  of  the  country  to  seek  after  the  best  methods 
and  the  best  materials  with  which  to  improve  the  streets  and 
highways  of  the  land.  1  know  of  no  branch  of  the  engineering 
profession  which  has  such  a  promising  future  for  a  young 
man  to  take  up  as  this  work  of  highway  improvement.  In 
the  time  at  my  disposal  I  cannot  touch  upon  very  many  impor- 
tant feature  of  road-building.  But  there  is  one  I  think  it  best 
to  speak  of  at  this  time. 

I  have  often  been  asked  the  question,  what  is  the  maximum 
and  also  the  minimum  grade  allowed  by  my  department.  This 
question  has  been  asked  so  many  times  that  I  deem  it  of  suf- 
ficient importance  to  dwell  upon  it  for  just  a  moment  here. 
The  maximum  grade  the  state  would  advise,  if  conditions 
would  allow  us  so  to  do,  is  a  5  per  cent,  grade :  and  a  minimum 
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of  I  per  cent.  In  lx>t!i  instances  we  have  to  depart  from 
lis  rule.  It  is  a  difficult  rnaittT  for  en^nccrs  to  under sian*l, 
ho  are  located  in  our  large  cities  and  are  many  times  forced 
to  a  twotenth  grade  as  the  minimum  grade  upon  which  to 
try  the  water  to  the  outlet,  wliv  it  is  that  the  state  rather 
vises  a  minimum  j^ade  of  i  fKT  cent.  The  simple  reason 
on  an  earth  glitter  the  wasli  from  the  road  is  continually 
ling  down  from  the  shoulders  and  tilling  the  gutlur  line,  and 
water  running  sluggishly  wilt  not  find  its  way  to  the  outlet  on 
a  less  than  i  per  cent.  gra<le.  Litter,  consisting  of  leaves* 
branches  of  trees  and  all  kinds  of  vegetahle  matter  close  up 
iC  gutters  and  make  them  almost  impassahle  for  the  water. 
ity  streets  are,  as  a  rule,  more  carefull\'  taken  care  of :  sewers 
f)u!ihed  out  and  the  glitters  cleaned  ;  while  with  the  average 
ntry  road  very  little  attention  is  given  gutters  except  during 
le  cleaning  times  in  the  spring  au<l  falL 
Another  reason  for  the  establishment  of  this  per  cent,  of 
grade  is  that  the  center  line  carries  with  it  the  same  grade  as 
that  estahlishcd  for  the  water.  Tlic  roads  of  our  country  towns 
are  many  tmies  neglected,  and  where  tliey  are  made  of  gravel 
earthy  or  even  a  neglected  maca<lam,  they  quickly  respond 
toe  marks  and  ruts.  No  matter  what  the  cross  slope  may 
;  these  ruts  will  tiot  clear  themselves  after  a  rain  without  an 
;tice  on  the  longitudinal  run  of  the  road.  Water  lying 
thefie  ruts  quickly  responds  to  travel  and  these  bad  condi- 
cms  are  exaggerated.  Hence,  the  uyail  is  made  more  dry  and 
its  life  added  to  by  clearing  these  ruts  and  toemarks  from  water 
quickly  as  possible  down  to  the  exit  point, 
(t  is  a  <lifficult  matter  to  have  this  understotwl  wttliout  a  careful 
investigation  and  study  is  made  of  these  conditions  as  we  find 
lern  in  our  work  in  the  several  towns  of  the  state.  Hence  the 
itnimum  grade  of  i  per  cent,  has  been  established  and  fnund 
assist  in  adding  to  the  longevity  of  the  road. 
The  maximum  grade  of  a  rcjad  fixed  at  5  per  cctTt.  is  ni)t  a 
'try  great  inclination.  Many  limes  we  reduce  ibis  grade  wheti 
m€  can  without  adding  materially  to  the  expense,  for  by  so 
ng  we  are  saving  both  time  and  money  not  mily  for  to-day 
all  time  to  come.  In  other  words,  starting  at  l  per  cent 
r  make  as  convenient  a  grade  as  it  is  (X)sstble  with  the  money 
e  have  at  our  disposal  in  the  making  of  the  improvement. 
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Many  times  it  is  impossible  to  go  below  7  feet  to  the  100  with- 
out going  into  a  very  large  outlay  of  money.  The  grades  are 
so  placed,  however,  that  the  future  improvement  of  the  road 
is  not  denied  but  rather  helped.  I  think  it  is  safe  to  say  that 
the  rule  is  quite  rigid  in  regard  to  placing  our  most  expensive 
pavement,  namely  macadam,  upon  any  road.  The  decision  of 
the  department  where  grades  exceed  5  per  cent,  or  at  the  most 
6  per  cent.,  is  not  to  lay  macadam.  Many  times  engineers 
work  at  a  great  disadvantage,  being  employed  by  the  town,  in 
giving  to  the  road  that  intelligent  treatment  that  the  road  would 
suggest,  by  reason  of  the  fact  that  the  selectmen  of  the  towns 
are  compelled  oftentimes  to  extend  work  to  a  somewhat  greater 
distance  than  the  very  best  work  would  suggest  by  reason  of 
the  fact  that  the  townspeople  themselves  desire  to  extend  the 
improvement  just  as  far  as  possible.  It  seems  to  me  that  they 
oftentimes  make  a  serious  mistake  in  their  desire  for  length  of 
road  rather  than  (juality.  The  engineers  then  have  practically 
no  voice  in  the  matter  and  I  have  had  engineers  say  to  me, 
"Commissioner,  Fm  glad  you  suggested  a  further  reduction  on 
that  grade.'*  They  would  have  done  so,  but  the  selectmen 
desired  to  have  the  money  go  as  far  as  possible. 

I  am  satisfied,  however,  since  I  have  been  going  over  the 
different  sections  of  work  in  the  state,  that  some  other  system 
than  the  one  now  in  vogue  in  regard  to  the  engineering  work 
must  be  adopted  before  we  can  reach  the  very  best  work  in 
the  way  of  highway  engineering.  Of  course,  it  is  a  difficult 
matter  to  accomplish  everything  as  rapidly  as  we  would  like 
to  do.  These  things  have  to  be  taken  up  and  slowly  but  surely 
grown  into  an  intelligent  understanding  of  this  great  question. 
Indeed  it  is  not  always  in  a  town  government  that  an  engineer 
finds  obstacles  in  his  work ;  we  often  find  it  in  our  large  cities. 
There  we  find  the  work  is  often  retarded  and  hindered  by  the 
political  complexion  of  things  and  also  personal  interests. 
Engineers  are  displaced  from  offices  where  they  have  been 
giving  excellent  satisfaction  to  the  public  by  reason  of  changes 
in  the  political  aspect  of  the  city  government,  and  the  depart- 
ments are  made  to  a  very  large  extent,  oftentimes,  a  question 
of  choice.  Just  so  long  as  this  state  of  affairs  continues  our 
cities  must  expect  not  the  best  and  most  conscientious  effort 
of  the  engineer  in  his  work.     No  man  can  have  his  hands  tied 
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carrying  out  nialters  and  things  in  a  ninnicipalily  and  give 
fto  that  city  his  very  best  work  in  the  engineering  hne.     How 
[often  wc  6nd  the  most  flagrant  violations  of  engineering  rules 
and  wonder  how  such  things  cotild  he  done;    hnt  if  we  were 
on  the  inside  we  would  find  that  the  treatment  in  that  particular 
[case  was  not  the  best  the  engineer  could  give  but  rather  was 
this  treatment  under  the  circumstances  by  which  he  was  sur- 
rounded. 

One  of  the  most  gratifying  features  in  my  work  in  the  state 

i$   that   while  we   have  expended   one   million,  nine  hundred 

ihoitsand  dollars  on  the  part  of  the  states  and  towns  in  the 

[  improvemrnt  of  the  highways,  it  has  resulted  in  the  improve- 

Bt  of  nearly  500  miles  and  these  rriads  are  standing  the  wear 

tear  of  travel  splendidly,  while  not  90  per  cent,  of  the  towns 

which  we  have  laid  a  macadam  system  sprinkle  the  roads 

loi^  give  them  any  especial  care ;  yet  they  are  standing  up  under 

the    travel    wonderfully    well    and    doing   good    service.      The 

j  towns^  as  a  rule,  in  the  state  to-day,  are  taking  a  wholesome 

(pride  in  their  work.     Tlie  shoulders  are  being  carefully  pared 

down.     The  gutter  lines  are  being  kept  cleaner  than  ever  before. 

The  mouths  or  exits  of  the  culverts  are  being  clamed  out  and 

the  necessary   repairs  made-     But  better  than  all   this  is   the 

fact  that  we  find  these  object  lessons  have  resulted  in  a  general 

care-taking  of  roads  outside  of  the  state  jurisdiction,  those  that 

do  not  come  under  the  control  of  my  department  supervision. 

The  question  is  often  asked  me  in  my  travels,    "How  do  the 

[roads  of  our  town  compare  with  the  roads  of  other  towns?'' 

[And  sometimes  it  is  in  the  way  of  an  apolc^^  that  they  call 

ktny  attention  to  their  n^ads,  many  times  claiming  they  have  the 

Iworst  roads  to  be  found  in  the  state.     And  I  am  only  too  happy 

fin  say  to  these  towns  that  their  roads  are  not  by  any  means 

[the  worst  ones  to  be  found  in  the  state  of  Connecticut.     This 

I  pleasant  rivalry  seems  to  exist  in  the  towns,  and  it  is  certain 

to  result  in  a  splendid  system  of  highways  throitghmit  the  length 

and  breadth  of  Connecticut.     It  is  safe  for  me  to  say  that  not 

only  has  the  state  built  500  miles  of  capita!  highways,  but  the 

towTis  of  thetnselves  have  put  into  splendid  condition  fully  a 

thousand  miles  of  liighway  without  any  assistance  on  the  part 

iirf  the  state 
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aficf  io  secure  the  attention  of  the  management  of  the 
isohtiateil  Railn«nl.  who^e  president  openly  stated  a  short 
Irmr  ago  that  he  would  have  the  tracks  removeil  so  that  tfie 
improvements  suggested  eonht  lie  made  and  the  l)eanty  of  our 
|i  capitot  and  its  magnificent  surnnnidings  enhanced  thereby.  1 
^K  t»rlievc  the  suggestion  came  first  from  your  president.  Mr.  Ford. 
^H  ITiis  of  itself  shmUd  call  altentioji  to  the  work  of  the  engineers 
^B  of  this  Society  in  no  uncertain  way. 

^p  Aniiiher  tnembef  of  your  Society  is  Mr.  Fayette  L.  Curtiss* 
li  chief  engineer  and  fourth  vice  president  of  the  Consohdatetl 
Katlroad,  who  has  climbed  the  ladder  of  officiaJ  fame  in  the 
arduoits  and  iruslworlhy  duties  of  his  position.  Step  by  step 
through  his  worth  and  wonderful  engineering  skill  he  has 
reached  the  pintiacle  of  fame  and  engineering  prominence,  not 
ly  in  his  own  state  but  also  throughout  the  United  States, 
[In-  reasim  of  the  splenth'd  work  lie  has  ilf^ne  along  the  Hue  of 
lailroad  enginecriug.  It  should  be  considered  a  proud  |Josiiion 
tjfs  thr  part  of  your  Society  to  have  such  men  enrolled  on  your 
list  of  meml)ers. 

Another   genlleman    whose   name    stands   on    your   roster    is 

Mr»  A,  R.  HilK  whose  long  years  of  careful  training  in  the  city 

of  New  Haven  in  full  charge  of  all  its  municipal  work  have 

de  him  (xrctipy  a  [)rominent  place  in  the  profession.     .Since 

tgnifig  that  |x>sition  he  has  taken  up  electrical  engineering 

d   the  building  of   trolley    roads.     No  uarue    stands   higher 

hen  an  engineer's  services  are  rer|uire*l  than  the  gentleman 

I  have  spoken  of. 

The  stu|Mfndous  details  and  carefully  thought  out  plajis  of 
the  new  Hartford  bridge  %vill  always  Ir-  a  motunncni  to  a 
tnenibcr  of  your  Society,  Mr.  Graves. 

Mr,  Funderford,  having  worked  his  own  way  \\\k  ileserves 

be  specially  mentioned  for  his  energy,  his  engineering  skill 

r  having  placed  himself  in  the  position  he  now  occupies  to-day. 

1  ain  glad  to  see  you  have  honored  him  and  yourselves  to-day 

b>*  electing  him  as  your  next  president. 

I  could  go  on  for  an  hour  and  enumerate  here  the  names* 
the  nien  who  are  niemhers  of  your  S<xriety  and   who  are 

inent  in  their  profession,  but  lime  forbids. 
In  closing,  gentlemen,  \  wish  to  say  we  arc  to  have  to-morrow 
and  the  next  dav  here  in  tlie  Assembly  Chamber  of  the  State 
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A  NEW  WATER  POWER  IN  CONNECTICUT 


By  IVaUtr  Scott  Morton. 

Tbc  inception  of  the  water-power  dcvelopmenl.  the  subject  of 

'  iH  paper^  goes  back  into  the  nineties,  when   the  Honorable 

vhoUs  Staub,  of  New  Alilford,  secured  a  charter  from  the 

I  legislature  of  Connecticnt  authorizing  the  construction  of  water 

•  rs  on  the  Housa tonic  river,  under  the  auspices  of  the  New 

i :  ford  Power  Company. 

In  the  modem  use  of  water  powers,  involving,  as  a  rule,  elec- 
trical installment  aiid  transmission,  small  powers  are  valueless, 
except  when  used  at  the  place  of  development.  The  necessary 
miktallation  of  expensive  electrical  equipment  an<i  costly  trans- 
mission lines  require  large  incomes  to  warrant  the  outlay. 

The  Housatonic  river,  viewed  as  a  power-producing  stream* 
was  not  commercially  attractive  unless  a  high  head  could  be 
cbtained,  and  that  this  proved  to  be  feasible  at  BulFs  Bridge 
made  the  present  development  a  desirable  and,  in  view  of  the 
pfcscfit  status  of  water-power  development  in  Connecticut,  or 
dec^iOLlIy  considered,  in  the  New  England  States,  a  notable 
one. 

The  river  from  the  selected  dam  site  at  the  head  oi  a  narrow, 
short.  rock\*  gorge  lying  about  four  miles  belou'  Kent,  to  the 
power  house,  over  two  miles  below,  is  a  series  of  small  falls 
and  rapids,  almost  continuous,  the  largest,  Bulfs  Falls,  so  called, 
being  but  a  few  hundred  feet  soiUh  of  the  dam. 

Forty-five  feet  of  the  total  fall  is  accomphshed  in  the  upper 
ijSoo  feel,  whiclu  with  the  15- foot  dam,  would  give  a  head  of  60 
feet,  and  was  of  comparatively  easy  development. 

This  was  not  considered  sufficient,  however,  to  ^^^arrant  con- 
Hmctton,  and  it  devolved  upon  the  writer  to»  in  some  way, 
encompass  the  additional  fall  hdow  this  point  in  order  to  make 
jtbe  proposition  attractive. 

The  h^iks  of  the  river  below  the  gorge  at  BulKs  Falls,  while 

were  still  man)*  feet  below  the  established  flcnvage  line. 

Ucm  was  finallv   solved  by  tracing  out  a  canal  along 

hillside  which,  fortunately,  was  found  to  be  pos- 
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iraiivc    great tT    sircnj^th,    and    high    heads    practically 
the  fluctuations  of  the  river  between  lt>\v  water  and 
kl  in  their  influence  \\\tQt\  the  power  cnitput.     The  vast  power 
w^astc  on  the  Delaw\ire  and  Snsi|iiehanna  rivers  could 
ibly  utihzed  were  it  not  for  the  fact  that  low  heads 
only  are  obtainable,  which  the  floods  absolutely  drown  out. 
The  *Ievelopmenl,  briefly  stated*  consists  of  a  concrete  datn, 
ithout  o|>enings  of  any  kind*  waste  gales  in  the  canal  debouch- 
into  tile  river  below  the  dam  site,  head  gates,  a  flush  gate, 
i  high  w  aler  *'run-around"  protected  by  a  rock-fill  dam  of  novel 
•tiiitruction,  two  ariificially  created  reservoirs  in  the  line  of  the 
1,  a  forebay  of  anijilc  capacity,  a  concrete  entrance  chamber 
E>f  the  pipe  inlet  ctmtaiuinj^  racks  and  suitable  gates  for  con* 
oiling  the  water,  a  steel  riveted  penst«3ck.  13  feet  in  diameter, 
lid  of  comparatively  short  length  ;  a  cutnmodious  power  house, 
trd  entirely  of  concrete  and  steel,  containing  the  neces- 
itaiilics  and  electrical  equipment.      In  additiun,  unusual 
igth  of  spillways  for  the  automatic  control  of  the  canal  and 
ri  of  floo<l  level  in  the  pond  above  the  dam, 
ver  alxive  the  dam  being  comparatively  flat,  is  ttinied 
io  a  fine  storage  basin  for  a  distance  of  nearly  4  miles  and 
I  of  great  value. 

The  upjMrr  iKjrtion  of  the  canal  was  first  excavated  so  that 

waste  gates  and  head  gates  could  be  erected,  and  the  river, 

ing  the  construction.  titme<l  through  this  portioti  of  the  canal 

avo«d  placing  an\    permanent  openings  in  the  dam,  which 

ciuW  necessitate  the  reduction  of  its  spillway  length.     This 

^lan  of  tile  canal,  starting  some  30  feet  easterly  froin  the  dam 

site,  skirt*  the  river,     it  was  made  through  a  thorough  rock 

^Bit  froin  18  to  40  feet  decf).      The  waste  gates  were  located 

^p       '        l>t*low  the  dam  site,  a  natural  depression  iti  the  rock 

B<  n  at  Uiat  pi>int  l>eing  taken  advantage  of.     Also  here 

uras  blasted  otit  of  the  solid  rock  an   entrance  chamber   for 

canal  proper,  in  which  is  containe<l  the  waste  gates,  a  flush 

capable  of  lieing  lowered  to  relieve  the  entrance  chamber 

floating  debris  and  ice^  and  the  head  gates.     Xo  racks  wer* 

at  the  entrance  gates,  as  they  were  unnecessary,  the 

enteritig  an  artilicial  lake  some   1200  feet  f>elt>w,  which 

Ices  care  of  any  floating  debris  which  miglit  pass  the  entrance 

ite*. 
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ir  fomi  ^iven  for  the  face,  or  down-stream  side,  is  that 

t  iHt'  panilK3la  for  iht*  top  curve,  calculated  with  water  i  foot 

iver  the  crest,  assumed  to  be  the  mean  head,  and  the  reverse 

*  cvcloid.  the  curve  of  quickest  descent.     The  face  of 

t  yoke  dam  is  of  similar  design;   the  back  of  the  dam  is 

rrtical  from  the  foundation  up;    the  foundation  of  concrete. 

•cr^ed  with  large  stones,  being  off-set  i   foot  tip  stream, 

ujxm  this  offset  were  placed  the  forms  for  nmuldin^  the 

dam  proper. 

A  very  sliar^i  arch  form  was  given,  the  radius  on  the  back  side 

^being  but  109.6  feet.     The  ends  were  flared  at  their  junction 

with  the  rock  ledges  to  gitc  greater  resistance  in  arch  action. 

i  concrete  and  masonry  have  some  elasticity,  so  that  arch 

ion  does  take  place,  is  agreed  upon  by  the  best  authorities, 

It  to  what  extent,  and  how  dependable,  is  uncertain*    Two 

examples  of  dams  built  where  the  section  is  materially 

dian  that  required  for  gravity  are  found  in  the  Bear  Valley 

and  tlic  Sweetwater  dam.  both  in  California.     These  dams 

id  on  arch  action  for  tlieir  siability  and  are  respectively 

and  90  feet  high,  but  of  short  length.     The  Zola  dam,  in 

ranee*  is  also  an  example  of  this  type  of  dam.  and  is  123  feet 

light  ^^>lh  a  base  only  41.3  feet.     It  has  a  radius  of  curvature 

of   158  feet     But  engineers  generally  have  not  followed  this 

practice,  except  that  the  arch  form  is  given  where  the  length 

lOf  the  dam  is  short. 

In  the  calculation  for  the  Bull's  Bridge  dam  the  arch  resist- 
ance  was  ignored  and  the  strength  figured  as  though  the  dam 
were  straight ;  but  the  arch  form  given  undoubtedly  adds  very 
materially  to  its  strength  and  makes  the  factor  of  safuty  six 
or  seven  times  the  overturning  moment. 

The  resistance  for  overturning  on  the  gravity  section  shows 
the  resultxmt  moment  well  within  the  middle  third  section,  the 
water  pressure  being  adculated  with  a  head  8  feet  over  the  crest 
the  dam— a  condition  hardly  possible. 

The  section  hereto  aftarh<'d  shows  clear  I  v  the  shape  and 
dimensions  given. 

For  construction  purposes  a  cable  was  erected  over  the  dam 
site.  The  concrete  was  mixed  rm  shore  and  delivered  in  half- 
J-ard  wooden  skips.  By  means  of  the  cable  it  was  also  possible 
to  handle  stone  of  large  siaee,  to  be  imbedded  in  the  concrete. 
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[the  briquclltrs  were  brtjkcn  by  slowly  jjonriiig  shot  into  a  pail 
tided  from  the  end  of  the  long  arm  of  the  Icver»     The 
ificatians  called  for  the  following  tests: 


Tkst  Cement. 

I  day  in  water,  200  lbs,  per  sq.  in. 
7  days  "       200 

aH     '  '       600       *'         " 

.ipans  siainlard  sand  tn  t  of  cement, 
7  days  in  water,  icxj  lbs.  per  ^q.  in. 
j8    *•  '*        160       •* 

Stress  was  ap[jh*ed  at  the  rate  of  400  lbs.  per  minute,  and 
fthe  briijucttcs  in  all  cases  left  under  a  damp  cloth  in  air  for 
lottc  <lay,  or  for  sufficient  time  to  thoroiigldy  harden,  The  tests 
red  the  cements  to  run  from  25  to  75  per  cent,  above  these 
'mjtitrenients*  In  fact,  upon  stated  specificatir>ns,  it  is  reason- 
ably safe  to  purchase  cement  from  the  standard  companies  tn 
I  this  dtstrict  without  rigid  testing,  as  the  reports  of  the  com- 
lies  themselves  can  be  relied  upon.  All  surfaces  of  the 
rete  structures  throughout  the  entire  work  were  plastered 
[with  a  cement  mortar  i  :  2  and  i  :  3  where  exposed  to  the  water. 
is  strongly  advisable  and  adds  materially  to  water-tight- 
no  matter  what  the  thickness  of  concrete  may  be,  but 
[must  necessarily  be  applied  in  w^arm  or  moderate  weather,  as 
[pb^tering  laid  in  freezing  weather  will  always  be  doiibtfuK 
^Thc  hack  of  the  dam  v\as  plastered  j  i  inch  thick  wUh  a  mixture 
9f  I  ;  a.  The  top  fool  of  the  dam  was  made  granolithic,  to 
withstand  the  erosive  action  of  ice  and  debris.  It  was 
of  I  part  cement,  iji  san<l,  and  1)2  carefully  screened 
[pebbles.  The  sides  and  bottom  of  the  waste-gate  openings  were 
lined  with  this  same  mixture,  and  after  three  months  of 
from  the  entire  Housait:Miic  river  showed  no  abrasion  what- 
Masonry  laid  in  cement  mortar,  hut  2  feet  in  thickness, 
pvily  faced  with  cement  mortar,  showed  no  leakage. 

rie  of  the  unusual  features  of  this  work  is  found  in  the 
large  length  of  spillway  and  weirs  to  take  care  of  high  w^ater 
and  protect  the  canal ;  the  total  length,  inchuting  the  dams, 
^djrkes  used  as  spillways,  and  the  especially  constructed  over* 
have  a  total  length  of  1080  feet,  amply  safeguarding  the 
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canal  and  greatly  reducing  the  height  of  flood  discharge.  Of 
this  amount  the  dam  furnishes  200  feet,  in  round  numbers, 
the  rock-fill  dam  before  mentioned  in  the  run-around,  130  feet, 
the  spillway  in  the  line  of  canal  from  the  waste  gates  north, 
200  feet,  in  the  canal  from  the  entrance  gate  south,  300  feet, 
and  in  the  first  reservoir  below  the  dam  250  feet.  In  addition 
to  this,  and  not  included  in  the  above  figures,  is  the  spillway 
at  the  north  end  of  the  forebay.  Also,  to  take  care  of  the  flood 
discharge,  are  the  waste  gates  having  an  area  of  160  square 
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feet,  and  capable,  of  discharging,  with  the  water  a  foot  over 
the  crest  of  the  dam,  nearly  4,000  second  feet  The  spillway 
areas  above  the  entrance  gate  are  sufficient  to  take  care  of  the 
ordinary  spring  flood  discharge  of  the  river,  with  water  only 
a  foot  over  the  crest  of  the  dam. 

A  unique  feature  of  the  development  of  this  power  lies 
in  the  high  water  run-around  before  mentioned. 

A  valle\'  lying  some  15  feet  above  the  river  bed  encircles 
the  dam  site  and  enters  the  river  some  1,200  feet  below  the 
dam,  through  a  narrow  gorge.  This  was  taken  advantage  of 
and  a  dam  built  at  its  lower  end  and  at  the  top  of  the  gorge 
mentioned,  converting  the  valley  into  a  pond  connected  at  its 
upper  end  with  the  river.  The  dam  is  of  unusual  construc- 
tion and  is  clearly  shown  by  the  accompanying  section.  The 
up-stream  face  was  built  of  masonry,  backed  by  concrete;  the 
down-stream  part  a  rock-fill,  with  a  strong  concrete  envelope, 
and  is  probably  the  first  structure  of  its  kind  built  with  an 
ogee  face.  It  is  very  strong,  has  a  large  factor  of  safety,  and 
cost  less  than  one-half  that  of  a  concrete  or  masonry  dam,  with 
an  efficiency  fully  as  great.     The  crest  of  this  dam  is  placed 
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evaliun  2  foct  holow  that  of  the  main  dam,  to  increase 

discharge,  the  entire  dam  acting  a&  a  wein     The  water 

efn[>oiinded   to  the  height   of  the  main  dam  by  means  i>f 

rds  tn  he  lowered  in  time  of  floods* 

t  canal  in  general,  it  has  a  total  length  of  10.000 

ifix't,  including  the  two  reservoirs  1>efore  mentioned.  8.000  feet 

>f  this  being  canal  proper.     It  is  largely  exenvaletl  in  rock,  in 

proportions  of   '  j  rock  to  V^  oarlh.     The  stanilard  dimen- 
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lions  fcjr  the  rock  section,  earth  section,  and  part  rock  and 
esirih  section,  are  shmvn  in  the  accompanying  drawings, 
rectangular  section  was  shaped  b  (bottom  width)  ec|ual 
to  2  rf  (depth),  and  d  efpial  to  h  divided  by  2.  The  iraf>ezoidal 
section  was  computed  on  the  following  formula: 


'-/.' 


Id 


.    ^  —  cotw  and  b  ^   T"    —  2</  coi  ^ 

in  which  rf  equalled  dqith,  b  bottom  widtli,  a  area  and  ^  the 
angle  the  slope  makes  with  the  horizontal.  The  established  area 
for  the  rock  sections  was  375  square  feet,  the  earth  section  450 
Mjuare  feet. 

The  sectional  area  of  the  canal  was  computed  at  an  elevation 
2  feet  lielow^  the  crest  of  the  dam,  allowing  the  pond  to  be 
pulled  down  2  feet  without  reducing  the  area  below  the  estab- 
lished figures.  Allowance  was  also  made  for  the  loss  in  head 
due  to  the  surface  slope  necessary  to  give  the  desired  velocities* 


76  TVVKNTIKTH    ANNUAL    MEETING. 

The  surface  slopes  were  calculated  with  much  care,  each  par- 
ticular section  heing^  treated  separately,  Kutter's  formula  being 
used.  The  loss  in  head  in  general  using  a  coefficient  of  rough- 
ness of  .035  in  the  rock,  and  .025  in  the  earth,  was  .3  per  1,000 
feet  in  the  former  and  .2  per  1,000  feet  in  the  latter,  for 
the  extreme  conditions  when  a  maximum  of  1,200  second  feet 
is  being  used.  The  flow  for  some  three  months  through  the 
upper  part  of  the  canal  from  the  dam  to  the  waste  gates 
was  observed  daily  and  showed  the  calculated  slopes  to  be 
conservative. 

As  before  stated,  the  canal  for  a  large  part  of  its  length 
was  traced  along  the  hillside,  which  called  for  a  bank  on  the 
lower  side,  in  some  cases  the  cut  and  fill  balancing.  In  general, 
the  slope  of  the  earth  bank  was  made  1 5  j  to  i.  In  some  cases, 
however,  where  necessary,  the  inside  slope  was  2  to  i.  In  all 
cases  where  the  waste  rock  from  the  cuts  was  within  reason- 
able hauling  distance,  a  heavy  backing  of  loose  rock  was  given 
the  bank.  On  the  curves  and  in  some  of  the  straight  parts, 
the  inside  of  the  earth  banks  was  paved  with  stone  taken  from 
the  rock  cuts.  The  joint  between  the  earth  and  rocks  under 
the  banks  was  protected  by  a  puddle  trench  under  the  toe,  as 
shown  on  the  map  attached,  the  uneven  surface  of  the  rock 
making  this  feasible.  Nearly  a  mile  of  the  canal  was  thus 
protected.  All  puddle  used  was  composed  of  25  per  cent,  of 
clay  and  75  per  cent,  of  gravel,  carefully  mixed  so  as  to  fill 
the  interstices  of  the  gravel  with  the  clay.  Tliis  was  put  in  in 
very  thin  layers,  not  exceeding  an  inch,  slightly  dampened  with 
water  and  well  packed  by  rolling  and  tamping.  Frequent  tests 
showed  this  to  be  perfectly  water-tight.  The  earth  banks  them- 
selves were  made  of  the  best  material  obtainable,  and  were  built 
up  in  very  thin  horizontal  layers,  from  i  to  2  inches  in  thick- 
ness, and  well  packed  by  carts,  wheelbarrows  and  horses.  This 
method  of  constructit.m  showed  excellent  results.  The  sod  was 
first  reniove<.l  un<ler  all  banks  ami  the  original  ground  lightly 
|)lowcd  to  i^ive  l)«.>nd  with  the  new  material,  and  all  roots,  sods 
aii<l  vegetable  matter  carefully  excluded  from  the  fills.  The  tt>p 
wiillh  (»f  banks  adopted  is  largely  in  excess  of  that  generally 
used,  being  the  height  of  the  bank  i)lus  2  feet:  that  recom- 
mended l)\  Traiitwine  is  J  feet  i>lus  twice  the  s(|uare  root  of 
tlK*  iK-igln.  and   that  by    rnrneaure  an<l   Russell    '5   the  height 
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feet.     A  io-f(X»t  bank  by  the  first  aiUhnrity  vvoiilcl  have 

|.a  tr»j>  widtb  of  a  little  over  8  feet,  and  by  the  latter  a  width  of  7. 

against  12  feet  in  the  Bull's  Bridge  work. 

All  hanks  of  a  height  of  13  feet  and  over  were  made  with 

a  unifomi  width  of  15  feet,  excepting  the  forcbay  banks,  which 

lurerc  made  16  feet  wide,  with  an  average  height  of  about   14 

fleet.     These  widths  allow  of  any  slumping  which  may  occur 

It  the  top  edges,  from  rain  wash  or  other  causes. 

Several  times  mention  has  been  made  of  the  two  artificially 

ted  resen'otrs  in  the  line  of  the  canal.     The  first  of  these. 

It   1,800  feet  below  the  dam,  was  fonned  in  a  valley  by  a 
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Section  of  Dyke 

yke  of  earth  with  a  lcH>se  rock  backing,  placed  across  the  river 
id  of  the  valley,  and  by  a  rock-fill  dvke  built  across  a  depres- 
at  the  beginning  of  the  second  section  of  the  canal.  Tins 
fc^oir  has  a  superficial  area  of  about  8  acres. 
It  has  a  considerable  drainage  area,  sufficient  to  supply  a  brook 
>f  some  sire  running  the  year  round,  in  consctpicncc  of  which 
Ithe  rock-fill  dyke  was  converted  into  a  spillway  at  its  lr»j>,  and 
mother  was  added  at  a  depression  in  the  rim  of  the  reservoir, 
iving  a  loLal  k'ngtli  f>f  <;j>illway  of  250  feet,  the  top  of  the  spill- 
[way  being  at  the  same  elevation  as  the  crest  of  the  dam.  The 
Irock^fill  dyke,  a  section  of  which  is  given  herewith,  is  of  imusual 
lconj*tniction  in  the  East,  though  of  common  use  in  the  western 
cmnlrv'.  In  the  present  case  it  had  eccmoinical  value  as  well, 
tt  was  formed  from  the  waste  rock  in  the  canal  cut  near 
r*  ajid  built  at  a  point  where  the  earth  material  was  scarce* 
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'^ir.  Tia.T:rm:r.-.  itrcch  .r  :hr:  V.ies  inlic;  *>:'.n^:  :-:  f»?rt.  TTie  bcie? 
■^'^rr'iil'     v-r*:  ''.^•:r:»J    KTci:    1;  na:r:iD=  iz  "he  "x^tt-.m.  jnii  bia^t- 

in  ■ :  rraiT. ;  *n  * :  'hr  lur. • .  u  n c  .  f  1  -'.:.■  i • .  s;  ^'  t>  -icr=<-iar7 '  .vas  umisuall 7 
ar'i**:      -*.Jl  r>:x  T<:riiT;ir.  if'.'rr  ::7c  r-c-rivncin  vai-  r:rTTpictc-L  '^tr^t 

.'i*:  rv.k  V 't,-  'i'.^:<r:':  fr.ir.  ::it:  r-iti-  ?x-  ^.r*  icrrrcks.  an«i 
-/rnrr    vr-.^-f:*:    .n  'r.tz  -I'lcs     r  "•atit.-:    nc-    iiiinp   nr^  f*>r  trans- 

.r':ni  h'.-i.-rtini;  •:Ti;^:r.*:>      -^.r.-t  :^    icr^civi-  -.n  all  "vtrr^  u^t^L      In 

-iTa.i'.'A    /:r.T  ~*:Hii';^   t;!':  <mu:  "xu.:<  ■K-rrtr    v  tkc*!  :t>  jiivontaije. 

.•.;ir*r!    \ -i.-  "r'lrir^j'yn*:':    .-^     v  htrmbdr"'  u>  :ii  ^hor:  iiauls.  -ira^j 

:tv.t:   \hv:.  -».r:if;t:r*  :'.T  ■.r.'^ir   ii>:a:ic^:'-.  iii«i  .vaii"ii>  in  extreine 

>0':^:n^>.  ':ir  -iz^:  r  ".ntj  4'cnirt'^  Hrin:^  :'."!:ivtutfi  ■>%  Trautwine's 
r-:!':.  'ii-.    v.'.t:!    .•'  -■:•:    ..Ufrniiiu:  'H-iiit:   ;.^  :iiac    >c  :ht:  >taniianl 

>.:>:ni  .-i  tv:  ..'niii..  in*:  .7  l  tiii>  ■\!«ith  ii-iaiice  in  fet?t  fn^m 
•|i»:    >v^:Ti.r:u'  "      ":>:   -wiii'.:ip:   -<:♦:'.:•  Ml.      \hx:   -;*;c<   "Acre  arcs  of 

.-r'.-.'-.'!    ^.^'.    1  r.'i'in:-    .-i    :        :iK-  .:aiiiil    "^^itii.  •iui>; 
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Th\^  I»r:utu*:ilj\  jirvvcnlcd  loss  of  head  at  these  points,  \\1icn 
char^gc!^  in  canal  seclions  were  made  ihey  wcrr  done  on  grad- 
^^tcd  Hfics. 

It   is   coti^idcred   nujioriant   lo   havf   as    iargc   a   forebay   or 

reservoir  at  the  inlet  of  the  penstock  as  ci)nsi stent  with  the  local 

[tclitjons,  and  the  one  at  Hull's  Bridge  is  made  something  like 

fan  acre  in  extent.     The  north  end   is   fonned  by  rock  ledge 

and  is  converted  into  a  spillway  ovcrtlow  at  the  same  elevation 

ins  the  crest  of  the  dam.    The  lower  end  constitutes  the  entrance 

[chamber  to  hold  the  racks  and  the  ^ates  covering  the  entrance 

|io  the  pcnsttxks.      The  sides  are   fornied  of  earth   banks  of 

;imisna]   thickness;    the  canal   enters  at  its   northeast   comer. 
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graduaUy  widening  as  it  approaches  the  forebay,  the  turns  being 
made  on  easy  curves ;  in  fact  the  least  radius  allowed  on  any 
lum  to  the  canal  was  250  feet. 

The  entrance  chainlxT  is  formed  of  concrete  walls  resting 

oa  sohd  rock  ajul  is  shown  by  the  drawing.     The  racks  have 

•a  width  of  60  feet,  and  are  placed  2134    feel   from  the  pipe 

utrancc,  an  unusually  long  distance.     Tlie  contraction  lo  the 

entrance  is  made  on  gentle  reverse  curves,  giving  an  easy 

to  the  water,  also  unusual,  the  ordinary  shajx*  given  to  an 

iitrancc  chamber  being  an  oblmig  l>ox  with  s«|nare  corners. 

Two  steel  riveted  pipes  are  let  in  the  entrance  chamber,  both 

|irith  bell-shaped  mouths  of  2  feet  greater  diameter  than  that 

the  pipes  themselves.     The  smaller  pipe,  8  feet  in  diameter, 

tends  but  a  short  distance  below  the  forebay  walls,  and  is 

tended  for  use  when  the  plant  is  enlarged,  as  will  be  done  at 

ver}*  distant  date*     The  main   pi[ie,    13   feet    in   diameter, 
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extends  from  the  forebay  down  the  hillside  at  an  inclination 
of  13  degrees  with  the  horizontal,  to  the  northwest  corner  of 
the  i)ower  house,  thence  with  a  horizontal  turn  of  50  degrees 
parallel  with  the  power  house  along  its  river  side,  and  termi- 
nates at  the  end  in  a  stand  pipe  5  feet  in  diameter,  whose  top  is 
J  V2  feet  above  the  crest  of  the  dam.  This  pipe  is  supported  on 
concrete  saddles  down  the  hill,  bottom  on  the  rock  ledge,  and 
in  front  of  the  power  house  by  steel  saddles  supported  on  steel 
columns,  the  latter  also  resting  on  rocks.  The  pipe  shows 
most  excellent  construction,  and  was  substantially  water-tight 
from  the  time  it  was  first  filled. 

Power  House. 

As  before  mentioned,  the  power  house  is  constructed  of  con- 
crete and  steel.  It  has  a  total  frontage  parallel  with  the  river 
of  115  feet;  the  width  of  the  main  building  is  48  feet,  and  the 
annex,  forming  a  part  of  the  main  building  and  placed  at  the 
rear  and  in  the  center,  is  44  X  48. 

The  installation  consists  of  six  waterwheel  units,  two  wheels 
in  each,  and  each  unit  with  a  capacity  of  1,750  horse  power, 
making  a  total  of  10,500  horse  power.  The  wheels  are  of  the 
improved  \^ictor  High  Head  Type,  of  great  efficiency.  They 
are  directly  connected  with  six  (General  ?21ectric  Company  gen- 
erators of  the  alternating  type,  three-faze  system,  having  a 
voltage  of  1,150  amperes  503,  with  400  rpm.  They  are  con- 
nected by  cable  wiring  with  the  latest  type  of  high  tension 
oil  switches,  automatically  operated  by  electric  motors,  from 
thence  are  carried  to  the  switchboard,  which  is  placed  on  a 
raised  platform  above  the  ground  floor,  and  contains  the  latest 
apparatus  for  manipulating  and  controlling  the  current.  TVom 
the  switchboard  the  current  is  conveyed  to  the  transformers, 
which  are  placed  in  a  separate  room  divided  from  the  main  part 
of  the  building  by  a  fire-proof  concrete  wall.  The  transformers 
are  of  the  oil  type,  cooled  by  a  circulation  of  water  and  trans- 
form the  current  from  1,150  volts  to  33,500.  There  are  two 
banks  of  transformers,  three  in  each  bank ;  the  current  thence 
connected  with  two  lightning  arrestors,  one  for  each  line,  and 
from  thence  is  conveyed  to  Waterbury  and  i)oints  l>eyond  over 
a  double  pole  line,  each  line  carrying  three  seven-strand  alu- 
minum wires. 
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The  pi)lcs  g^encrally  arc  placed  125  feet  apart,  and  vary  from 
35  to  50  feet  in  height. 

A  travelling  crane  is  erected  in  the  main  building  with  which 
the  machinery  is  readily  handled.  This  crane  spans  its  entire 
width  and  rests  on  T  rails  supported  on  steel  columns.  The 
valves  controlling  the  water  entering  the  several  water  units 
through  the  intake  pipes,  which  tap  the  main  pipe  outside  the 
luiilding,  are  operated  by  hydraulic  cylinders.  The  wheels  are 
g«»verned  by  Lombard  governors  maintaining  a  uniform  rate 
oi  speed  of  400  rpm. 

This  completes  a  general  description  of  the  work,  a  detailed 
<lescnption  of  which  would  be  impossible  in  this  paper.  Many 
of  these  details,  however,  are  explained  by  the  drawings  which 
are  hereto  attached. 
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FORESTRY    IN     RELATION    TO    CITY 
WATER   SUPPLIES. 

By  Prof.  H.  S.  Graves,  Director  Forest  School,  Yale  Umversity. 

It  is  now  the  policy  of  those  in  charge  of  city  water  supplies 
to  acquire  absolute  control  of  the  lands  which  drain  into  their 
reservoirs.  Every  important  water  concern  already  owns  a 
large  amount  of  land,  and  is  extending  its  holdings  as  fast  as 
available  funds  permit.  The  object  in  acquiring  this  land  is 
to  keep  off  undesirable  inhabitants,  and  in  every  other  possible 
way  to  insure  the  purity-  of  the  water  draining  into  the  reser- 
voirs. The  owners  of  these  watersheds  and  the  engineers  in 
charge  of  the  works  are  interested  in  forestry  because  of  the 
supposed  influence  of  a  forest  cover  on  the  volume,  on  the 
regularity  of  discharge  and  on  the  purity  of  water  draining 
from  a  specified  area.  As  land  owners,  water  concerns  further 
are  interested  in  forestry  as  a  possible  means  of  improving  the 
conditions  of  their  property,  and  effecting  in  the  long  run  a 
larger  financial  return  than  is  possible  under  ordinary  treatment. 

If,  as  is  often  claimed,  forests  increase  the  volume  of  water 
obtained  from  a  specified  watershed,  if  they  regulate  the  flow 
of  the  streams  which  feed  the  reservoirs,  and  if  they  tend  to 
purify  the  water  which  drains  beneath  them,  owners  of  water- 
sheds will  eagerly  spend  money  in  establishing  forests ;  and 
if  good  forests  will  accomplish  all  these  results  better  than  poor 
ones,  these  owners  will  invest  money  in  work  of  improvement 
which  will  better  the  condition  of  their  woodlands. 

I  regard  the  invitation  to  speak  to-day  as  an  inquiry  from 
the  members  of  this  Society  as  to  what,  in  my  judgment,  for- 
estry means  for  hydraulic  engineers  and  others  interested  in 
storing  water  for  drinking  purposes. 

Influence  of  Forests  on  the  Volume  of  Discharge 
OF  Water. 

Forests  are  said  to  influence  the  volume  of  water  discharged 
from  a  specified  catchment  area,  because  the  trees  protect  the 
soil  from  the  direct  action  of  the  sun  and  winds,  and  conse- 
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itly  the  t v;i]H*r.UK)ti  is  less  than  in  tlit'  i^kmi.     The  amount 
[oi  water  evaporated  fruiii  a  forest  soil  phis  that  lost  by  cvapora- 
km  from  the  trees  and  by  the  transpiration  of  the  leaves,  is 
in   general  to  be  less  than   the  amniint   evaporated   from 
land.     Thus  Mr.  G.   W,  Rafter,  who  has  written  exten- 
»ivcly  on  this  subject,  concludes  that  forests  in  the  northeast 
an  average  increase  the  run-off  from  4  to  6  inches  a  year. 
^  tases  his  conchisions  on  measurcmaits  of  run-off  in  the 
cr  Hudson  and  upper  Genesee  systems  in  New  York.     On 
other  hand,  Mr,  C.  C.  Vermeule,  who  has  worked  on  the 
bicm   in    New   Jersey,   conchtdes    "that   the   effect   of   our 
bcw  England  and  Middle  States  forests  upon  the  total  run -off 
reams,  hence  upon  evaporation,  is  not  important  enougli 
jfchown  in  the  measuretnents  of  stream  flow/* 
Personally  I  can  see  no  reason  for  doubting  Mr.   Rafter's 
T   inents.     His  conchisions  are  probably  correct  if  applied 
;^     averages;    that  is.  applied  to  average  conditions  over 
large  area  such  as  an  extensive  river  system,     1  do  not  believe 
they  can  be  applied  to  every  sntall  secondary  basin.     We 
liot  s,'iy  that  a  specified  wooded  watershed  of  a  few  hundred 
cres  in  southern  New  England  will  yield  5  inches  more  ruji- 
than  if  cleared  of  woods.     On  the  other  hand,  tlie  total 
tm*off  from  cleared  land  ma>   in  some  cases  be  greater  than 
nxn  the  cleared  land.     Imagine,  for  example,  a  cleared  area 
overed  with  scant  vegetation  and  with  soil  hardened  by  expo* 
jrc.     After  storms  the  water  would  run  off  rapidly  as  surface 
inage.     It  is  possible  that  under  such  circumstances  an  aver- 
•  r\i  would  lose  more  water  by  evaporation  and  trans- 
tiian  an  open  area.      Many   investigators   forget  that 
draw  for  their  supply  of  water  chiefly  from  the  subsoil ; 
is,  from  the  drainage  supply.     This  draining  action  of  trees 
ly  l)c  so  great  as  to  keep  the  stratum  of  soil  which  supports 
roots  of  the  trees  relatively  dry.     This  is  well  seen  in  Europe, 
rhere  frequently  swamp  lands  arc  practically  drained  by  plant- 
spnice.     After  cutting  such   stands,  the  land   imrnedialely 
comes  swampy  again. 
It  h  probable  thai  the  permanent  destruction  of  the  forests 
I  the  mountains  abi3ut  the  head-waters  of  our  large  rivers  would 
followed  by  diminution  of  stream  How,  as  claimed  by  Mr. 
ifter.     It  is  certainly  followed  by  great  disturbance  of  the 


iiS  IWEMItTH    ANNLVL    MEEfiXa 

rt^.ilarity  \.»i  >tr«in^  fiow.  The  present  now  *i^i  our  larg^e  rivers 
riiay  be  Ie>>  than  it  was  before  the  o..n:ntr>-  was  at  all  sealed.  I 
OuHibt,  however,  whether  the  aVeraire  I'.xalized  cuttin;g:  n«:»w  car- 
rier! ■  •«  in  >».>uthcr«  Xew  Englariii  ver>*  much  attects  the  i«3tal 
v.'IuiT'.e  of  water  draintns:  into  a  specified  river  system.  The 
area  *:>i  fc^rest  land  is  not  decreasing:  appreciably,  and  in  s«>me 
^ecti'.'fis  it  is  increasins^.  S.^tne  s*?rt  of  fi-resc  cover  aIm•>^t 
::iva.r!ably  t'>ri«.''AS  a  cuttings:.  3J»'i  it  is  -xrly  where  the  tire  is  per- 
TTVitt-d  t'.>  burn  year  after  year  that  a  t-.^rest  over  is  prevented  fr.:»ni 
reestablishing  itself.  This  is  partic::Iar!y  mie  in  s«xtthcm  New 
Knfe^laH'J.  where  the  forests  are  chieriv  o.-'mp^'sei  ot  hardw.:->is 
'.vhich  very  readily  repnMuce  thenrseives  by  sprxits  ajfter  cut- 
tin;^.  tVrsonally  I  can  n«jt  beheve  that  the  cjicrin:^  oi  a  hundreti 
T  -.A.'.'  acr*."^  '^n  an  average  stxithem  Xew  Engian«i  water sheii 
•^ill  be  f«>Ii<.»wed  by  an  appreciable  diT^iiniTti»?n  in  the  vc'iume  r-i 
the  vvater  draining  over  that  area:  and  if  there  were  any 
din:inut!«.Mi.  it  w«.>uM  be  a  ten]p«>rary  matter  because  «?f  the  quick 
ree^tabli>hnicnt  'A  the  forest  oner. 

Water  o.ncerii>  are  urged  to  plane  up  their  \va>re  land  in 
'.•rder  r«>  secure  this  >upf;<3se«i  increai?e  in  v<>iuine  oi  drainage 
water.  If  this  were  the  -nly  thing  lo  be  gained  by  the  plant- 
ing, r  w.»uld  advi>e  against  the  expenditure.  l)eeause  uniier  the 
average  <:onditiuns  prevailing  in  thi>  regii.»n  the  increase  w.>i;Id 
be  'J J* J  ^niall  to  pay. 

Inmj;kn<:k  -m"  Fmkhst^«'n  thk  RKijrr.AKjiv  mf  Dis<:h  \R(;e  "F 

The  inliuenee  •»:  the  forest  •  >n  die  rejjtilanty  of  water  -iistri- 
!)uti<.'n  through  rile  '.ear  :s  a  -iiucli  uiore  important  ^piestion 
i*,v  die  '!ngint:er  A  :hi>  regit -n  than  diat  or  total  volume  '-f 
discharge.  Tliere  is  no  <juesti«>n  in  regarf]  ti>  the  effect  oi  the 
forest  c'At-T  A\  ihe  regularitr  '»f  stream  flow  when  applied  lo 
:iiountain  t'Miditiun^.  Mountain  t«>re<ts  retard  the  melting  of 
-n«'U  in  die  -pring,  and  ■xnd,  rheref««re.  :»>  le>sen  the  >eventv 
..£  'Ve'-hc'.-.  Thev  .»jter.  through  ihe  -uiderirriiwtli  and  the  for- 
. -it  -I'-.'r.  i  ;»Ii>sicai  hintlranc  n.  rapiti  -urface  drainage,  and 
diev  ;fre^cr\e  die  -k.>il  ui  a  {Mjrous  cnnditit-n  'uost  favorable  for 
■i«'i«iin'^  iii'i  -lowly  •li^tribuiiug  die  water  1>\  -eepage.  In 
-outiiern  X'W  England  the  chief  inlUience  •»!  forests  as  regn- 
;ator>-  -n'  run-.»rF  re-^uits  from  iheir  effect  ..n  the  phvsical  charac- 
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of  the  ^oiL  In  a  forest  conservatively  handleci  the  soil  is 
[ft  porous.  This  is  partly  due  to  the  action  c*f  the  hnnms 
clcs  in  mixture  with  the  upper  soil,  partly  to  the  action  of 
surface  layer  of  hunins  and  litter  which  protects  the  soil 
drjing.  and  partly  to  the  mechanical  action  of  the  roots, 
idcf  these  conditions  the  water  drains  into  the  reservoirs  tnore 
wly  after  storms  and  after  the  nicltinj^  of  the  snows  in  the 
ring,  than  if  the  soil  is  hankTied  on  the  surface.  A  greater 
lume  of  water  becomes  available  for  use  for  a  water  concern 
it  requires  two  weeks  for  the  precipitation  of  a  given  storm 
to  reach  the  reservoirs^  than  if  it  runs  off  in  a  day  or  two  and 
a  btrge  amount  of  water  is  wasted  over  the  spillways.  But  a 
wnll  be  of  no  vaKie  in  this  respect  if  the  surface  is  con- 
mly  burned  over.  If  a  forest  is  fired  every  year,  the  surface 
the  ground  becomes  so  hardened  that  water  runs  oflF  as  it 
from  the  rcK>f  of  a  house,  instead  of  finding  an  outlet 
}h  underground  percolation.  We  have  found  in  New 
iven  that  griMind  which  has  been  burned  annually  and  has 
fct  ft«  cover  of  hitmus,  becomes  so  hard  that  under  some  cir- 
ftsiances  acorns  are  unable  to  germinate ;  that  is,  the  little 
tlct  is  unable  to  penetrate  into  the  soil  to  get  a  foothold 
rh  a  condition  must  necessarily  result  in  more  rajiid  surface 
\i^-oR  than  if  the  forest  tloor  had  been  protected.  My  personal 
lief  is  that  the  continuous  burning  of  the  surface  of  the  water- 
ed is   more  detrimental  to  the  regularity  of  the  water  flow 

111  ihr  <M'r;isnmal  Hear  ClUting  nt  parts  nf  the   friresl. 
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he  third  inquiry  is  whether  forests  have  any  influence  on 

purity  of  water*     Numerous  experiments  prove  that  forest 

h  are  purer  than  agricultural  soils*     The  more  exacting  of 

bactcrta*  among  which  are  counted  the  pathogenic  sorts. 

find  leSiS   favorable  cunditiuus   f*)r  develtn>ment   in   forest   than 

iciilniral  soils.    The  manures  and  fertilizers,  particularly  the 

rogenous  matters,  favor  the  increase  of  liacteria,  and  in  forest 

there  is  a  minimum  of  this  matter. 

It  is  put  in  a  nutshell  b\    Professor  Eliermeyer  of  Munich, 

says  in  substance:    The  relatively  low  degree  of  moisture 

stratum  of  soil  r>ccui)icil  by  roots,  the  protection  of  the 

soil  against  rapid  changes  of  temperature  and  moisture* 
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the  relatively  low  temperature  of  the  soil,  the  paucity  of  nutrient 
required  by  the  more  exacting-  of  the  bacteria,  the  frequent 
occurrence  of  humic  acid  in  the  surface  layers,  are  character- 
istics more  favorable  for  the  life  and  devel«:^tnent  of  molds 
and  5aproph>-tic  fungi  than  for  bacteria.  On  the  other  hand,  the 
higher  temperature  of  the  cultivated  soil,  due  to  the  direct  sun- 
light, the  greater  chemical  activity,  the  porosity,  and  the  ten- 
dency- to  quick  changes  in  temperature  and  moisture,  constitute 
favorable  conditions  for  bacteria.  The  upper  surface  of  the  soil 
in  the  «:)pen  is  dried  in  summer  and  the  dust  blown  about,  thus 
spreading  the  bacteria  through  the  air  and  conve\-ing  it  to  new 
places.  \\"here  bacteria  occur  in  forest  soil,  they  are  not  blovsia 
about  even  when  the  soil  is  dr\-.  When  it  is  wet  they  do  not 
enter  the  air.  Moreover,  they  tend  to  cling  to  the  humus  par- 
ticles like  flies.  The  air  is.  therefore,  purer  than  in  ailti\-ated 
places  and  in  towns.  The  soils  are  not  only  freer  of  bacteria. 
but  there  are  fewer  kinds.  an<l  almost  never  of  the  pathogenic 
varieties.  It  has  further  been  shown  that  the  soil  increases  in 
purity  with  depth. 

This  applies  to  cultivated  lands  where  there  is  more  or  less 
manure  an<l  '^ther  fertilizing  matter.  I  do  not  know  of  any 
experiments  which  show  that  drainage  from  forest  land  pro- 
vides purer  water  than  from  grass  land  which  is  entirely  tinused. 
I  do  not  believe  that  in  our  c^jnditions  there  is  any  appreciable 
difference  in  the  purity  of  the  water  draining  from  a  forest  and 
that  irom  an  abandoned  pasture.  It  is  <3bvious  that  open  land 
from  which  the  mineral  soil  is  apt  to  be  washed  into  the  reser- 
voir. •>ught  to  l)e  planted  with  trees  or  coverefi  with  some  other 
kinrl  of  vegetation  to  fix  the  soil.  The  silting  of  feeding  canals 
and  reservoirs  from  open  tieMs  and  from  roads  is  a  common 
experience  of  water  companies.  This  is  particularly  frequent 
when  the  soil  is  soft  clay.  There  is  less  mud  sediment  in  water 
draining  from  a  ior^<t  than  from  any  other  class  of  land.  The 
planting  of  open  rielfjs  which  are  likely  to  be  eroded  by  rains 
is  a  simple  remedy,  and  would  eventually  save  monev  for  a 
cr>mpany  in  preventing  the  <leposit  of  sediment  in  the  reservoir. 
It  is  a  simple  matter  als<^  to  prevent  the  washing  from  roads 
by  chanjjing  their  direction.  ..^r  by  erecting  obstructions  like 
walls  of  stone  or  w«jod. 
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DuM  blowing  from  niads  running  along  the  edge  of  reservoirs 
ay  pollute  the  water  by  carrying  (lathogenic  bacteria  resulting 
animal  excrement  or  from  other  sources.     This  dust  adds 
» to  the  material  which  will  eventually  be  deposited  on  the  bot- 
wn  of  the  reservoir.     A  screen  of  trees  established  btween  high- 
rays  and  feeding  reservoirs  would  serve  as  a  check  to  the  dust 
rhich  ordinarily  blows  in  large  quantities  into  the  water, 

A  great  deal  of  trouble  has  been  encountered  by  the  New 
laveti  Water  Comi>;my,  and  of  course  by  many  other  concerns, 
rom  the  leaves  which  blow  into  the  reservoirs  from  the  trees ;  if 
fit  in  large  quantilius,  ihey  discolor  the  water  and  give  it  a  dis- 
rceable  taste  when  the  \^'a^n  weather  comes  on  in  the  spring, 
his  difficulty  may  be  largely  removed  by  cutting  the  trees  for 
certain  distance  back  from  the  lake.  Another  plan  is  to  plant 
arotmd  the  reservoirs  a  forest  of  evergreen  trees,  or  at  least  a 
^^orest  in  which  evergreen  trees  form  a  large  admixture.  Even 
^W  a  few  leaves  do  fall  into  the  water,  and  have  to  be  removed 
^■roni  time  to  time,  the  advantage  of  a  forest  cover  more  than 
^Balances  the  inconvenience  and  cost  occasioned  by  the  leaves, 
^P  From  tlie  standprjint  of  water  storage  alone  a  water  company 
in  southern  New*  England  owning  its  own  land  will  not  need  to 
jopt  forestry^  beyond  protecting  the  land  from  fire,  because 
rentnally  a  forest  would  establish  itself  over  the  whole  area. 
ie  land  can  not  be  used  for  agriculture  or  grazing^  and  it 
ill  therefore  be  abandoned.  Li^nder  average  conditions,  a  tree 
b'cr  will  return  in  lo  to  15  years.  It  will  be  a  very  poor  forest 
the  technical  standpoint »  but  it  will  shade  the  ground  and 
dp  to  control  the  water. 


Advantages  of  Forestry  from  a  Business  Standpoint. 

From  what  I  have  said  it  may  seem  that  after  all  forestry  is 
hixury  rather  than  a  necessity  for  a  water  company.     On  the 
Iher  hand,  I  consider  it  the  only  method  of  developing  the 
ropcrty  from  a  business  standpoint. 

The  land  has  been  purchased  to  protect  the  watershed,  and 

can  not  be  used  for  anything  except  raising  trees.     It  should  be 

reated,  therefore,  in  such  a  way  as  to  produce  the  greatest  pos- 

iblc  profit  from  the  trees.     If  abused  or  neglected,  the  growth 

II  valuable  wood  and  timber  will  be  very  much  less  than  if 

rly  cared  for.     It  is  short-sighted  in  a  tusiness  concern 
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like  a  water  company  r-r  'iven  a  iiimicipal  N^ard  to  ne:^[ect 
propert}'  wliich  rnijrht  be  maiie  to  increase  in  value  arifi  to 
evt^nmally  yield  a  considerable  rt^mm.  The  crTiatinent  oi  aban- 
doned tieids  may  be  taken  a:;  a  ca^-e  :n  p*>int.  I  have  .-said  tliat 
if  a  paiirare  is  ;ii}andi:-nefi,  it  will  be  Cf/vered  with  tree  grr-wth 
'.mder  ordinary-  circnmsonces  in  ai>i^ut  Ej  years.  In  35  to  40 
years  from  the  rime  -T-t  abandrnraent,  it  will  produce  12  to  15 
cords  <:f  wood  -'jf  -imail  value.  If  die  pasrare  were  planted, 
it  would  in  ^j  :•"•  41:-  year^  pn-'duce  ^^5  to  40  cr:»rds  of  wc»«jd. 
oi  which  a  consideraI:)ie  part  could  be  ^zld  for  purposes  other 
than  tire\v':Mod.  There  would  be.  dierfifore.  three  dmes  as  much 
-ialable  w'X>d  produced.  ;m<i  of  a  quaiin-  which  probably  w^'uld 
brin:^  fr^ur  or  tive  dmes  the  reuims  as  under  die  ordinary 
methc'd  >ii  waitinji  for  naniral  seetiin;^.  From  experiments  at 
N'ew  Haven,  we  have  proverl  that  pilinjr  can  be  raiseti  in  40  to  50 
years.  This  applies  to  black  oak,  reti  onk  and  chestnut,  and 
possibly  <xher  species  may  be  made  to  .qr^^nv  as  rapiiily  as  these 
species.  We  have  sold  >uch  pilin;^  for  75  cents  to  Sl.OO  'Xi 
the  snimp.  The  oaks  usually  sell  fr.-»r  about  75  cents  on  the 
stump,  anil  it  is  p«:>ssible  to  secure  '--^^  to  -f,  of  a  cord  of  fuel 
from  the  top  of  each  tree.  Under  ordinary-  condidf.-kns  of  neij- 
lectetl  forests,  only  frf?m  one  to  three  trees  tit  for  piles  or  poles 
can  be  fount  I  per  acre  on  an  average  when  the  stand  is  40  to 
50  years  ol<i.  Tlius  at  the  Maltby  Lake  tract  belonging"  to 
the  N'ew  Haven  Water  Company,  of  something  over  300  acres, 
less  than  ^iio  piles  ami  poles  were  cut.  and  most  of  the  trees 
are  from  40  to  60  years  ot  age.  If  this  f'.^^rest  had  been  treated 
carefully  from  die  start.  I  have  no  dtxibt  that  at  least  50  to  100 
piles  and  poles  per  acre  could  have  been  cut.  In  fact.  I  see 
no  reason  why  a  plantatic^n  of  red  ook  and  chestnut  sbxild  not 
produce  in  41^  to  50  years  at  least  100  to  150  trees  to  the  acre 
large  and  straight  em^ugh  for  piling. 

It  is  a  conservadve  estimate  to  say  that  in  45  years  a  chestnut 
and  '"^ak  plantatirm  wouM  net: 

r«^)  piles  ami  poles  at  ^k SSo.'jo 

50  ries  at  2«)c io.<X) 

If)  'lords  ot  wijoii  at  $i.'>j 10  «X) 


$100.  <X) 


The  pa.^ture  laiid  would  yield  an  average  not  over  12  cords 
f   salable  wooii.  or  Si 2.00.     The  expense  in   the  case  of  the 
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iu-^mru  \vonl*l  Ive  c<mfinfcl  tn  taxes  and  prf»t<Ttinn,  let  us  say 
83  cents  piT  annmiL  The  value  of  this  aniotuit  at  the  end  of 
15  years  woulil  lie  at  3>4  per  cent  compound  interest,  $2645. 
other  words,  the  anntial  expenses  are  not  covered.  The 
ixpenik;  of  the  plantation  over  and  al>nve  that  incurred  by  its 

eatment  af^  pasture  would  be : 

N'oilue  in  AS  ytrAra  mi 
3*7  l>tr  cent 

Co»t  of  plantmg,  ^.oc» $28.20 

Coit  of  thiiminiE,  iSlli  ycnr.  at  $3.00 ♦ .  ♦ , .         8.40 

Ejtira  cosi  of  expert  work  find  protection.  30c.  per  year      3i  74 


$6ti.34 


In  other  wf»rds.  the  investment  of  planting  [lays  3^i  per  cent, 
id  yicJds  atxjut  $30  to  cover  taxes  and  interest  on  capital.  In 
he  case  of  water  conjpanies,  no  charge  ought  to  be  made  for 
ntercst  on  capital  Ijecause  the  land  is  held  primarily  for  other 
tiri»oses  Than  a  forest  investment.  There  is,  therefore,  an 
ctual  profit  occasioned  by  tlic  planting  of  trees  on  the  pastures. 
it  is  t^ibvicnis  from  this  example  that  it  is  to  the  advantage, 
rcmi  a  financial  siandpoiiu.  for  water  com|)anies  and  water 
Iji^rds  to  plant  up  their  waste  areas. 
^m  Most  com[>anies,  however,  own  not  nnly  pasture  and  other 
^B|>en  lands,  but  a  large  amount  of  woodlands  which  will  yield 
^ft  profit  as  in  the  case  of  the  plantations.  There  is  scarcely  an 
^Bcre  of  wooflland  in  southern  New  England  which  would  ivii  be 
^■mpn^ver]  in  character  and  growth  by  thiimings.  In  ordinary 
^Hocxllands  it  is  possible*  by  careful  thinnings,  to  reduce  the 
^■lecc^sary  period  between  the  seed  and  maturity  of  stands  at 
H|raM  10  years  and  often  more.  Xut  only  this,  but  the  percentage 
af  straight  trees  fit  for  ties  and  poles  will  be  much  greater  than 
UMitbout  such  treatment.  Where  there  is  a  market  for  ties  and 
^Kthcr  products  requiring  straight  trees,  it  will  without  doubt 
^Hiy  to  make  improvement  thinnings  in  young  growth*  even  at  an 
^Bxpcnsc  of  ^3.00  per  acre,  which  is  the  average  cost  of  such  a 
^0hinntng*  Improvement  thinnings  in  later  life  of  a  stand  would 
ridd  enough  to  cover  the  cost  of  marketing  the  trees*  and  often 

rrntgh  to  pay  for  expert  work  in  selecting  trees  for  cutting. 
On  most  woodlajuls  in  southern  New  England  there  is  con- 
Mderable  mature  and  deteriorating  timber  which  obviously  ought 
to  be  cut.     This  may  be  cut  in  such  a  way  that  the  sticcccdjng 
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growth  will  be  a  fully  stocked  stand  of  desirable  species.  It 
will  be  unnecessar>-  to  plant  because  the  cuttings  have  been  made 
skilfully  and  the  new  stand  obtained  at  no  expense  except  that 
occasioned  by  the  marking  of  trees  for  cutting,  and  in  some 
cases  the  extra  expense  of  removing  the  stand  in  several  cuttings 
instead  of  all  at  once. 

The  \'alcatiox  of  Forests. 

From  these  suggestions  it  will  be  seen  that  forestry  costs 
something  either  in  the  form  of  actual  investments  in  improve- 
ment work,  or  in  extra  supervision  for  marking  trees,  for  cut- 
ting, etc.  It  means  an  investment  which  later  will  be  returned 
with  interest.  The  return  >*-ill  come  fnxn  the  greater  yield  in 
valuable  timber  when  mature  and  the  property  itself  will  have 
a  higher  value  because  of  its  increased  productiveness. 

The  time  is  near  at  hand  when  young  woodland  will  be 
valued  on  the  basis  «>f  its  possible  yield.  At  the  present  time 
cut-<>ver  land  sells  for  about  the  same  price,  whether  it  will 
yield  50  ci.>rds  in  25  years  or  10  cords.  The  land  so  stocked 
that  it  will  yield  30  cords  ought  to  bring  more  than  the  other 
class  of  land.  Water  a.>ncems  have  a  great  deal  of  difficult}' 
in  placing  a  value  on  land  when  making  purdiases.  As  far 
as  I  know,  no  purchase  has  been  made  where  the  amount  paid  is 
supposed  t«>  represent  the  true  value  of  the  forest  based  on  its 
pn,Hlucdveness.  Ordinarily  the  price  paid  is  established  by  cus- 
tom, or  the  company  pays  a  price  tar  in  excess  oi  the  real  value 
'>t  the  pri.>pcrty.  As  yet  there  is  n\?  intelligent  ba^  of  valua- 
tion in  case  of  dispute,  sitch  as  ofteTi  arises  in  condemnatioa 
ppxxxdings  and  tre^iueiitiy  in  •?rdinar>  purchases.  I  look  for- 
vurd  to  the  time  when  lund  ao[uired  tor  public  purposes  may 
Ik'  purchased  ut  a  price  which  represents  its  true  value  as  a 
piece  *.n  pnxluctive  capital.  ITiis  is  the  method  long  in  use 
in  Huru^^K'.  V*^r  example,  the  !:»avarian  '  u.>vemment  in  con- 
ienniinj^  ri.>rest  land  ror  j.  nj^ht  •>[  \va>  tor  a  railn?ad»  pavs  for 
it  d  ^uni  ^a^ed  o\\  the  capitalization  '>t  the  pv.>ssible  future  vield 
-yi  :ne  ur'.>pK:rt\ . 

A: I  cx^unple  'aiII  make  :liis  ciear.  Siippi.>se  I  have  some 
s.»phu  and  ;n>t  cut  ■.>vcr.  I  intenvi  to  c.it  this  periodicallv  vjr 
jv-rdw-  vd  dt  intervals  ot  J5  \tarv,  A  stiidv  ..>t  the  area  shows 
:hat  it  will  pp.HJuci:   .Mi  dii  .iveru^t:  cight-te!iths  of  a  cord  per 
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or  in  25  years,  20  cords.     The  land  is  so  related  to 
the  market  that  I  can  obtain  $i,otj  per  cord,  or  in  25  veaTs. 
^$20.00  f>er  acre.     It  costs  me  in  taxes  and  other  expenses  25 
I  jier  acre  per  annum.     I  demand  a  return  of  5  J 4  per  cent. 
■^investment.     The  present  value  of  the  land  ts,  per  acre: 


Viluc 


I.i>35'**'—  I       -035 
=  ao.oox  .73  —  7-15 
-  1 4.60-7. 15  =  $7.45 


Mippom:  the  land  already  has  a  g-rowth  of  ^protits  15  years 
rfd.  The  v-ahie  of  this  wood  should  then  be  added  to  the  value 
[©f  the  soil.  But  the  value  of  the  wood  should  be  computed  not 
its  present  salable  value,  hut  from  its  future  value  dis- 
rmmtcd  to  the  present.  In  10  years  it  will  be  worth  $20.00. 
The  present  value  is  therefore: 

,.035"^-    ..c.3s""X.o35    =••».— =..09  =$»..« 

.Let  this  be  added  to  the  soil  value,  then  the  correct  value  of  the 
Toperty  per  acre  is : 

12. 12 -^  7.45^  $17, S7 

The  same  principle  of  reckoning  may  be  applied  to  all  classes 
land  which  is  devoted  to  growing  trees. 
It  is  entirely  practical  and  fair,  in  case  of  a  disp^ute,  for  the 
irties  to  agree  on  a  rate  of  interest  to  be  used  in  the  calcula- 
to  agree  further  on  the  influencing  factors  which  must 
be  considered,  such  as  taxes,  cost  of  protection,  sale  value  of 
imbcr;  then  have  an  impartial  judge  determine  the  future 
[iroduct  of  the  statid.  Even  if  this  method  of  reckoning  could 
lot  be  agreed  upon  by  the  parties  in  a  purchase  to  settle  the 
of  land,  it  would  give  to  the  purchaser  a  definite  idea  of 
land's  real  value,  and  he  would  know  whether  or  not  he  is 
aying  an  excessive  price. 

Forestry  ox  the  Lands  of  the  Xew  Haven  Water 
Company. 

These  facts  show  some  of  the  more  important  lines  of  work 
rf  forestr>  for  a  water  company.  The  work  now  carried  on 
by  the  New  Haven  Water  Company  may  be  of  interest  as  illus- 
trating further  how  a  forest  may  be  improved  by  careful  treat- 


'i:i:nr.  Ijc  >.  :*v  rL.i"*tn  '  id.t  "  ini:;iir*  !iai  maiie  a  o>ip- 
imn"':  ir-inv^'t:::cnr  vt:i  -iit  ".  ut-  ~  r-^r  it::ii:»:L  intier  which 
::if:  iui*:  ibi.nr  iit:  *  :a:t"r-  rrMiT"  ir-r  ir:  i-iiljinic  iy  the  Scfaix-l 
r'l  r  V  r\  r  :::::«:  rmerinirnn.  uni  ::itt  S:!!*.-*  i  'n  :n?  r.im  takes 
::iani»-  «"  lil  r«  rrsrr;-  v  re  n  "iit.-  "Tier.  il':rt  ^xrensivi*  for- 
:-n--  -ra rir-ul;  >  nil — »:•:  n  v-r  .-^r-ain  r  rhe^c  areas  than 
V  iiiii  *)e  r-;n:r— :  n  v.iiii'-  vrU'-r-iiL-'irr.  'jtrjaiiiHi  -^^me  ^rrk 
>  n  "lit:  larTr:  r  in  :x:;»'T-!!U:Mr.  ii-.r-vcr  :he  -rnancial 
r':>Uir.-  iui;t'U.r  ■  -r*  ::;•■■  r-LOJ;.-  '?irj:n:^>:  imr:  s  nr-  char:^^^  f->r 
::M:)t.T*  -iirrr'-'Mi  n.  un:  i  ^  •  •:  itr:il  f  tiiir  liaiinn:!  has  bem 
IMU-  jv  -riiit-Mri-  r«  r  >nc::c^.  ~:iii>  -:-inc:nir  :hc  '-xpenses  «>f 
*ai)«  r 

Likf  Tiaii  i:iL"-  \  ■i[LTsur-i>.  ';u-  .ani  ^  n  part  -.v^.^/iit:'!  and 
:n  ;jar:  urTi  ■'a>rir^\  '."it  \  ^  •!>  .;r:  n  iii  aviirai^t  from  40 
n  :•:  •';;ar-  iiL  :  uir*  >v-:  s  -;)pur>  r  rie^eiur,  ^ak.  maple 
imi  !iir\  t;  \\\:\\:*i  nti!  i  ar^--  iirv.r-  i  -rher  :iarfi\v':.«>is 
c-ninun  '•  ~:n>  *-'^' 11.  '^ir  v-.-u-  'lav-.-  '^ki^ii  -dpear-itlly 
'luriir'i  II  ::k  ^uk.  iiui  i*  w  :iic  :r'..-*r^  iP:  icren».»ninnir  rapitily. 
■nuir  mir '•iiiiiis  r 'u\i  -iicii  •  \-.ir  'ti  -•■im*  ;)iact?<  rhe  s:i:  hai 
iH-*.:-inL-  'iari»»K'i  u  'ik  ^ur'acv.  i  :''iuiit:«  11  vtiich  is  'l^fav^^^- 
■linc  :tT  'iic  <>  n^t:  i  \::u.'-.  uni  n  ia»iinoii  ^.•ra^4^  ::it:  namral 
-t;np.'*nict:»  11  i  '.rvr.*^.  .  tir  tun  n  rrLunir^  '.ins  inrtj^^c  is  to  cjt 
.t  It  )N  -uco:'^->i'  t.  ::nnm!ix:>.  ^niiiiiuil^  -'.Miac:!!^  it  i)y  a  «iens«ir 
<iuui  M  'vr:».-*  'i  -vt.'ilii!:^  -Tuiu-'-  iiaii  s.»p)iu  ni^n.  ami  ot 
:h\i  Tio>t  ic^ip-uMt-  -upi.f.x*-.  it  \  -in*i  't  :'*iir^  ■)t;  :ji:ssibie  zo 
:Mt  t  :'c:ir  iil  ii  nci  .iiiu  vrvuim  lit  ipri.  ".>dr  dii:  C:mpany 
i«'t>  iv^c  \!sh  -•'  uakc  -^ic'i  x  :'i::iri\\z,  inu  vc  snail  eiftict  die 
•>:»»p 'iiuc*;iii  iK'i>.-  siLi>iav:'.«i*o  ">\  ^^luiiiai  ^•.ltt:^^:*i  thaii  :r  we 
AL'f:  »t)iii;:oi  •«*  '»iaiu.  " 'k  <aihi  iii>  k-im  ^v>^"ne«i  up  by  cuc- 
::u\Z  n^'  ^Mpi»i>^5<''i  utu  u^lc'tsv  i>.i^.  imi  in^sic  vvhich  are 
■:r'»\\'iinv:  ific.  '.  :iiiuii)it  luiiv  Muai^.  '"n>  irx:  iiiiininiiC  rakes 
/lit  u?  '.i*  5'.'  :»vi  jMii.  i  iiL  <;uui.  **if  'ie>r  trees  remain, 
^'u.  ipuv.;ii":iiiv:-j  >  iic^u^maib  ■?.■»■*  i'.i:c*i  !»ipnivc«i,  about  ['JO 
:»'  •  5'.;  -i  ".Ik  '.in'iPoi  :rr.v.^  n.'H:J  c-a  <aii»t!!i;^  ~i.  'he  acre.  The 
:'.UT!n^  s  \.«  Mc  >>  s:"iiti;iv:'..  iin.i  j-'>i>  =i.>  *"  3  ■.•rfit>  'in>re  per 
.:-'p;  "iuiii  "I  "iK-  iiiui  acc  J'U  c-t-.ti.  '"*iis  appiies  'jniv  dt 
-JK  :'.imiiv;  .lih»  •'  *.:k  Jiliiii;.  iiui  i'-^.-*  -h.-i  •i»c'.nue  biiminu:  '^^ 
"iu  H-'i>ti.  'uiii^Miv;  'I-  ^;i[»v»  \  •>;•  <i,  \^  ^:<.'ii  .i<  we  >ecare  a 
-ut!>iacM.rv  ■t.|«0'\liK».'Aii  'II  tK  .;o'imvi.  \r.  -hail  :iiake  U  ftirther 
"iiiiimin;   •-•'   .;uL    'iK     ■'.hjii^   ■»'uini>     ii«ix    i:i:,fU.      Hiis-   will   be 
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abcnit  5  tu  o  vi^us.  it  will  take  aljoiit  lo  to  15  \c,irs  bt-tore 
le  trees  arc  all  cut  off.  Where  large  openings  have  lo  be 
s«k  on  account  of  defective  trees,  young  plants  are  set  out  to 
Si)  the  gaf»^  as  scx»n  as  possible.  About  one  lake  we  have  under- 
planted  with  evergreens  in  order  to  replace  the  present  hardwootl 
id  with  a  mixcfl  eimiferous  and  hardwood  forest  If  a  stand 
thrifty  and  will  live  f€>r  a  gcKxl  many  years,  a  light  thinning  is 
Biaile  purely  for  improvement.  The  ojh'Ti  lantl  is  being  planted 
as  fast  as  the  School  can  luulertake  tlic  work.  So  far  59 
rre-^  liave  been  planted.  The  work  of  planting  would  have 
ijst  abrnit  97.00  per  acre  if  it  had  been  necessary  to  employ 
latK>r.  Fifty- four  acres  have  been  thinned  in  the  manner 
icscribed  above,  yieUling  291  poles  and  piles  and  about  375 
i^rds  of  wo^kI.  The  gross  receipts  from  sales  will,  at  the  end 
if  tlib  year,  be  nearly  $1,500.  The  net  receipts  can  not  satis- 
ctorily  be  given  because  a  part  of  the  money  has  been  expended 
experimental  work,  and  much  of  the  inspection  has  cost 
othtng  at  all  lH*cause  done  by  officers  of  the  School.  At  the 
id  lif  I  he  year  the  l*octks  will  show  a  credit  Ixilancc  of  between 

and  S500. 
Mo»t  c<mtpanies  would  not  be  so  favorably  situated  in  regard 
prt  work,  or  have  so  favoral>le  a  market  as  the  New  Haven 
>aiiiy,     Ctunpanies  often  hesitate  to  take  up  forestry  liecause 
cy  arc  not  certain  of  the  extent  of  the  investment  which  will  be 
jred,  and  also  because  they  do  not  know  how   to  prinreed 
iirying  out  the  vvork.     No  general  statement  of  the  initial 
St  can  be  made  liecause  of  the  different  re<|turements  of  dif- 
lercnt  tracts.     For  most  companies,  the  following  plan  would 
the  simplest  mode  of  procedure.     Secure,  through   the  aid 
experts,  a  forest  map  witich  should  show  in  color  not  on! 
^hc  location  of  the  different  parcels  of  land  owned  by  the  com- 
pany, but  also  the  age  and  character  of  the  forest.     A  ticlailed 
would  accompaJiy  this  map,  including  a  full  descriptimi  of 
kT       *    raeter  and  cuudition  of  each  lot,  and  also  the  treatment 
|f-  i  to  put  it  into  the  best  possible  contlition  of  pro<luctivc- 

For  open  lots  this  would  iticlude  the  sorts  of  trees  to  be 
i^oteiL     As  a  restilt  of  the  in  formation  gaihert^l  in  the  prepara- 
I  (d  this  map  and  forest  description,  conclusions  may  be  drawn 
i  10  the  total  cost  of  protecting  the  tract  against  fire,  the  cost  of 
:>rk  necessary  to  plant  the  open  lots  and  to  carry  on 
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improvement  and  oxhur  cuttings,  die  pn^bable  receipts  at  the 
present  time,  and  the  tinancial  results  in  the  long^  nuL  A  com- 
plete plan  of  work  may  be  th^wn  up  to  serve  as  a  guide  tor  the 
company,  and  for  the  engineer  in  executive  charge  of  the  field 
<:)perations.  At  first  it  is  necessar}-  to  employ  expert  foresters 
m  prepare  the  working  plan  and  «>rgamze  the  work,  but  there 
is  nc-)  reas<:>n  why  regular  engineers  «3r  superintendents  of  works 
should  not  eventually  carr>-  on  the  entire  work  with  a  minimum 
amiimnt  oi  consultation  from  outsiiie  experts.  This  is  the  pol- 
icy at  HartforiL  A  working  plan  was  made  and  t^ne  of  the 
assistant  engineers  was  trained  to  do  the  field  work  of  forestr}' 
under  general  supervisii:>n  oi  a  consulting  forester.  It  is 
expected  that  in  a  few  years  the^jervices  «>f  the  consulting  for- 
ester may  be  entirely  dispensed  with,  except  when  new^  and 
unusual  problems  present  themselves.  The  introducticoi  of  for- 
estry need  not  involve  a  large  amount  oi  money  each  year,  for 
the  work  of  planting  may  be  done  gradually.  The  Hartford 
plan  calls  for  ro  d>  [5  years  to  ctxnplete  the  work  on  the  present 
hf:>lding5  oi  the  city.  L'nder  ci?n<iitions  as  favorable  as  at  New 
Haven,  the  ci>st  oi  supervisi<?n  and  expert  advice  could  be 
easily  paid  for  from  the  sales  of  necessary*  cuttings  and  eventu- 
ally yield  a  satisfactor}-  profit.  The  extra  cost  of  the  annual 
improvements,  such  as  planting,  would  involve  not  over  S500 
to  $i.(XX}  per  annum,  an  expenditure  rei^uired  only  until  the 
forest  is  put  int..^  g<_»i  shape,  .\fter  this  time  incidental 
improvement  w«.>rk  could  be  met  inxn  the  proceeds  of  annual 
ciittinsrs. 
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A    STORAGE    RESEkVulR 
EONUON. 

By  W\  tL  Richards,  Civil  Engimer. 

reservoir,  described  below,  is  intended  to  provide  an  addi- 

to  Uie  supply  lo  the  city  by  diverting  the  water  of  a  new 

watershed  into  Lake  Kononioc,  the  main  storage  reservoir,  and 

ti  one  of  the  several  that  may  eventually  be  constructed  on 

branches  of  the  same  stream., 

Biims  reservoir  is  situated  in  the  towns  of  Salem  and  Mont- 
'''.   three   miles   northwest   of    the   northwest   end   of    Lake 
Ivunomoc  and  about  ten  and  one-half  miles  from  the  city. 
Its  selection  as  a  site  for  a  reservoir  was  determined  upon 
pivoid  the  delays  and  expense  that  the  condemnation  of  a 
^what  more  desirable  site  would  entail. 
As  constructed,  it  has  an  almost  uninhabited  drainage  of  2.7 
kt]uare  miles,  an  area  of  46.5  acres,  and  a  capacity  of  al)out 
^70  million  gallons,  it  being  so  arranged  that  any  surplus  can 
be  stored  in  the  Konomoc  reservoir  at  a  lower  level. 

The  site  is  in  the  valley  of  a  large  brook  surrounded  by 
ivily  wooded  hills,  the  immediate  banks  of  the  basin  being 
avel  and  sand  interspersed  with  granite  boulders.  The  sides 
of  the  basin  are  thoroughly  grub1>ed  of  alt  soil  and  roots  down 
^^O  clean  gravel,  but  the  bottom  of  the  basin  for  an  area  of  iiji 
^Bcres  being  covered  with  from  4  to  6  feet  of  muck,  is  protected 
^Brith  sand  to  a  depth  of  al>out  I  foot  after  removing  all  stumps 
^^fid  projecting  roots.  The  water  stands  about  20  feet  deep  over 
this  area  and  in  no  place  comes  in  immediate  contact  with  the 
auck  or  decayed  vegetable  matter.  Tliis  method  was  adopted 
save  the  large  expense  wliich  would  be  entailed  by  the 
rmoval  of  the  muck  and  in  the  belief  that  the  nuick  had  largely 
chausted  its  capacity  to  pollute  water  when  so  far  l>elow  the 
irfacc. 

At  the  upper  end  of  the  basin  a  shallow  arm  is  cut  off  from 

main  lake  by  a,  so  called,  filter  dam*     Above  this  dam  no 

lort  wa^  made  to  grub  or  cover  the  surface,  only  stumps  and 
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t*  Jicing  cut  off  dose  to  the  gfrouiid.     The  filter  clam  coii- 
3ts  of  a  baiik  of  coarse  gravel  about  400  feet  long,  20  feel 
5gb.  anfl  10  feet  wide  on  top»  and  witli  slopes  of  2  to  i  protected 

loo!ic  rock.     Through  lliis  dam  is  a  24-inch  pipe  and  24-ineh 
atr  and  an  overflow  canal  18  feet  in  width  passes  around  the 

tb  end. 

The  main  dam  consists  of  an  earth  and  gravel  embankment 
^h  concrete  core  wall  alKHil  i.2(X>  feet  long,  the  embankment 

ying  ill  height  from  10  to  25  feel  alx)ve  the  natural  surface 


Seel« 


^^ 


pjrf^^<»** 


CfcMtlL\L  I'LAN   OF  DAM. 


supplcmentar\*  dani  alK)Ut  575  feet  in  length  is  k>cated  200 
east  of  the  main  dam.  In  locating  the  flam  advantage 
taken  of  a  series  of  low  hillocks*  tnakitjg  the  plan  soiiicwhat 
■'  r  but  effecting  a  great  saving  in  eml»aTikment.  Gravel 
I  n(  various  degrees  of  firnuiess  going  to  an  unknown 
5ih  underlay  the  entire  site  of  the  dam*  The  necessity  of 
Iflitig  the  dan\  at  once  prevented  as  complete  an  examination 
flu:  foundation  as  was  desirable. 

Tb«^    tc«t    pits    indicated    that    compact    gravel    containing 

•  *  ;  -  hiy  at  a  fairly  uniform  depth  under  the  entire  site  of 

.  but  on  excavating  the  core  wall  trench  a  pocket  of 

sand  was  encountered  from  33  to  18  feet  below  the  surface* 

ting  from  a  point  565  feet  from  the  west  end  of  the  datti 
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^nw  n  itrnni  jt  urnnxqatcd  TOy  abmpdj 

'jfi  ^lAtd  greatljr  to  the  difBctihi^  and 
HMt  ttt  iH^  ¥fmk»  at  lh«*  iitclr«  of  the  trench  abme  it  f»d  to 
^i^  fnfr^fnllv  nUtrlvti  mui  limbered  to  prevent  the  gravel  on  eltber 
it'll*  (fMff  nirMtlMg  into  the  trench,  and  4-inch  grooved  and 
t(»(lttMl  i^lwH  \t\\\ug  driven  in  the  center  of  the  trench,  which 
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very  light  Wows  was  finally  svihstitiited.     The  experience 

wed  that  with  a  siifiicteniiy   strong  machine  the   rock  drill 

IS  great  advaniagrs  and  economy  over  the  ordinary  pile  driver 

driving  sheet  piles  in  a  trench. 
The  core  wall  is  located  close  to  the  inner  slope  of  the  dam 
and  the  greatest  care  was  taken  to  make  it  impervious.     As 
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impendence  was  placed  oo  it  to  resist  strains  or  add  weight 

the  dam.  it  was  made  htrt  3  feet  thick  up  to  within  18  feet 

the  lop,  where  it  begins  to  batter  to  i>i  feet  thick  at  the  top. 

Tlic  concrete  is  fornied  of  i  part  Portland  cement  and  9  parts 

gravel  and  sand  nsed  as  taken  from  the  pit,     lliis  materia] 

the  pit*  which  was  located  in  close  proximity  to  the  dam, 

carefully  examined  at   frequent  intervals  and  the  material 

^t  as  near  the  projxjrtion  of  3  sand,  2  fine  gravel  and  4  stone. 

M  larger  than   2j^2   inches,  as  possible.      The  concrete  was 

lixed  very  wet,  i^  to  2  parts  of  water  being  tised  to  10  parts 

itrnk,  and   was  built   in  between   forms,  the  inner  surface 
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NriiT.;^  ylisr^rfl  wi:h  i  Z'^  i  -r^xtar  -i-ttxh  thick  and  washed 
•jkiz^z  -S:  T'cvx^vol  v-f  :h^  t'.xrT::>.  I:  wa>  cotici*i  that  rrixing  the 
o.^dvrrrCr  s*.^  ^^';;:c  v'jl>:I>  irxT\;ra><eti  ::<  -Icn>r:>-  or  lack  of  p«:'r»>>ity, 

a>  vu^^r.  :hp.^'.vr  'i-c^r-A-z-tr  :b;  f';*rr*.>  :h*e  water  ir»:-&e  to  the  top 
:izvi  rxi  -^zz  '?r  ^\:ivt?nZ'i*L  'Py.Ki  o;-rv.-nete  '^va>  bctl"  tip  in  layers 
."f  xix^c:  J  :■?  j:  teet.  j.  trjTL^r-jiiLr  t::-r~:  beiru^  plaoshi  fn  the 
.'^.TT'-r''  .f  titrt  :-.H.'  •;£  e'dcii!  \ii''*tt  *:  f-.-rrr:  j.  :^>:'ve  "•>  'i'jvetail  with 
::x-    :''r\:   !a^rr.      r.ti:    -jnjrncTi:    ■.•<<^»:    vva5    Xazareth   an-i    Atlas 

r'/'i;  -rT:barTJv!'!cr::  .ii  ::-!i:  -.ur^i^ie  :c  d"re  A'all  :>  o:-cnp«:»i^:  ji 
<ip^r.  d::*l  ^ra'-el.  "ht^  nixT  :::Li:'jnaI  'xiirrii  7»tao;ri  next  the  core 
*AuJ!  1:1  "i  yc'i'iloi.  ii:*;  c.arsc  •*'ai:t;r'al  -.'uninie  thus.  This  c-n- 
st'-\'ct:«.r  '-v:i2'  ao-'pC'eo  :!"!at  ti?e  o:n:  wuil  rni^:ht  have  a5  rir::! 
aji«i  'm:i*:ri\  a  backi::^  d>  ;.u;>.>ibiir.  an«:  thax  in  ca^e  of  leakatre 
':H-  .V Liner  -rii^^iic  niiii  :t>  wd]  zbrui^h  \\^th\:vx  •  ie^?cn>y in^i  the 
■rrn  1)011*4.":  lent. 

!.*-ii:  -'Tibajilcnent  :ii  :>Mit  -.'r  "he  A:iil  :i?-  coirn^osed  of  jNim. 
■_ii«; p.Hi^n iy  p.^ili.-'].  -m;  cia>  heiii^  avnilaoie.  Hie  insiiie  sL«;pe  15 
rMvoi  with  ij-:rich  'Mvin^  .  :he  'iTt.s;*!*.*  >i<M:)e  iis  linishe.i  with 
•jani  j.n»i  se»:»ieM.  •"■le  <i»  p«w^  arc-  ,*  :•  •:  :nMiie  aini  l  j  t-^  I 
.uc>i«Je. 

I'hc  -i-prilH'dy  iihi  -AMi^  -Nails  iv\  -r  ^rniiite.  TIic  spillway. 
■v\iiicji  :>  'K-ar  "liie  '.;a>i  .Mtl  .f  arui  ".owtrr  :iart  -..vt  die  liam.  i<  4'- 
r'eet  Aiiie  ?r  :  5.S"  x^r  i^r  vacii  ^luare  :nile  ■'•c  watersheiL  The 
xari:*-  rails  -x-^r  rJK  -;»i11h:i  \:tn  4  :K-rpcn<lic'-iiar  -injp  of  J 
:'«:er  aihi  *.iKM  "luis  -ii-a!!  i  ■■j.vr.-.;  -iop^  .»i  ij  \u  i*X?  into  die 
hp  t.-K  'Kit/^v  :itc  iaii!.  " 'ii<  ''Hr-iiit.m  rVr  die  ^illway  wa:? 
i<:«  hit.*:  :•  s.l- '..  'iii.  .■\;*<.m>i\  •.  .••■ii>ir'ic'-if!i  '.vhtch  woni.i  V 
■icc* ->:tart.':  ').     '.^    ■  c.i^-  r.    n  .1  'ii^iur    ^rT!..!!    ►r  die  -uun. 

■  :.''**.'"  >  -U'laici  .ii'jiit  050  reet  fn.nn 
(■  \-K'r:  -.ik  iaiM  :s  -r8  teet  hiirh.  E: 
■'!in  am;  -7  "^  'e-rf  [>:••:».»  'jeiow  the  dix"»r 
L  \.t!!>  I'.r  ;'  :"iie'*e»e  similar  rn  :h«* 
■  •■'  \.i!'.  ■.\:'|>L'-^  iu;--  :i:'.^v  -;•  ik^  li'.  •►iacrra  in  die  CMi- 
.T'.'-  i^  liii't:  -.i'.  ■ 'k  \;iil-  L\'«\rL:v  J  \'.t  duck  at  die  tup 
:■  ..  u ;/'..'."  ■  fi*.':  •■■  dK  ■"'^•'t.  '\.-.ii.'  «-  i«i'Miut«i  in  rhe  cham- 
h:'-  ■=■;•.  .^r^  •■■v.  j^-.:ii,''  -iv-ct.  ^aiv^  .-eii'.'.  '^  'cet  diid  I  I.J  feet 
.:•»  ^  -      ■•:      •  '.*■  ■    \-i    •  ■•  i.      .:■-•  •»     •  I     ■  w •     -ets   o£    scre«i 

■r:i:   ..-    :/-:  -c-         ■■:<.    :-\i=.iivi  'k    !>C'iai^r  •^n>in  the  chain- 

.^.r-    <  'i.-r.  ui^ii    L   j_^-;!'v.'i     Ka^       ;.i>i     r. .tj   -upt.   rliis  pipe  als*i 
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>  iuiih  ;r  rSJiiui  -rO.-irti  im:  'h£t^  l  sun*  r>:£.     A  *ian  -vrfr  iDi:r-  - 
ji~an:   insr^iririnT   >-  iT5Sir7*»L  ir  Tht  "r-.m:  iar*  :c  ■±tt  riEi  in:bn*_ 
^•T:*-   u'i.vnu:  Thi    :uin  "rhi  ?;;2i   :c  iiuit  Tf  r«anr.fi  i'   ::--ni::: 
an:    ^lIl:Inlu^^  Th>  s;?^   t.-t  \7t.^  i*«[r,    v^hsr*  r  if  iiiirtui?^M  - 
-?;-inrT    :nu   r.itrrmniv  Ths  sioi  t:  zii!    ii*3i£  re  L-acf  H  niMni «:. 

:in  i:t»:'*    '-:>*r^«- ir    \  run    nu"    it:    miit:    nr    i   'mnizr  "ir-^K    n 

*"n:    ;Mi:r:    iiuiiT    ?-  j^  nili:-  i  m^  aiu   If  d'T'iaf:   nr-  "v     --•. 
n.M^  u    ^it;^  aiu    Tut-  riu    ii->iui    iMi-Av-rrf:  anc   ar  ^'Li*'*^. 

lUM     "^  M      '    i-s^s   an*    :iv.   v  nri     i    u-^ini  Ttti  nnti  v-ji^  ^rr-rtn-: 
»N     '"*U-    .'     -.    f^»u-.    ,^  MiTuiT'      k     !•  >>T.ii.   \;ibi-..      Tut   rnrriir 

»     v; 'j^^iii^  4\    '-^Ti^-     ni\    \.;>  .iUifi -^n-t    rv   Tiien    it      'r^  u^r 

•.*i       a!»i     in.    \     IN     \.;i-   hnviTt-*     n      "^TV     ."     'S^    T^trrl     7   imTiUT" 
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\wt>  appvru:!i^i\;  ii'  ^ifariji  A\  .  iianhciiomew,  who  operaicd 
:1k  Tivs:  r.uATiu3;icKir\  or  tahit  cuiier\  iv.  the  United  States.  The 
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lSo  well  inforiDcd  upon  all  uiaitcrs  of  the  past  in  the 
fwas  he*  This  was  a  matter  of  reputation  and  he  was 
[|tieiitly  consulted.  He  woultl  never  give  information  that 
he  could  not  prove,  and  in  his  research  was  thorough  always, 
showing  a  peculiar  and  notable  ability  in  getting  to  the  bottom 
of  affairs  historicaL  *\nother  interesting  writing  was  his  his- 
tor>'  of  Frankh'n  Lodge,  F:  and  A.  M„  which  was  placed  in  the 

■jporner-stone  of  the  Masonic  Temple  in  1891. 

In  October,  1847,  Mr.  Atkins  married  Martha  Hart  of  Litch- 

dd,  of  which  union  no  children  were  bom. 

In  September,  1853^  he  married  Sarah  A*  Barnum  of  Bethany, 

Pa.     Mrs,  Atkins  survives  him,  as  do  also  a  son  and  daughter* 

^U^loyd  R.,  a  physician  in  New  York,  and  Amelia  A,  Whitfield. 

H^.D.  of  Los  Angetes,  CaK 

^B  Mr.  Alktns  was  a  member  ni  the  First  Baptist  Church  for 
^Hl¥cr  half  a  centtiry  and  served  as  deacon  and  clerk.  He  was 
Vme  of  the  original  members  of  the  Bristol  Fire  Department 
and  die  president  of  the  Veteran  Association  of  No.  i  Com* 
pany.  He  has  served  in  nearly  every  office  in  the  defjartment, 
inchidmg  those  of  cornmissioner  and  chief  engineer.  He  was 
the  oldest  past  master  of  Franklin  Lodge,  and  was  the  first  to 
[itTDducc  the  order  of  the  Eastern  Star  in  this  vicinity.  He 
a  member  of  the  Connecticut  Historical  Society  and  the 
iccticut  Masonic  Veterans  Association. 
Mr*  Atkins  was  elected  a  member  of  the  Connecticut  Society 
Gvil  Engineers  Januar>^  12,  i8t>7,  and  coiitinued  in  active 
station  with  it  up  to  the  time  of  his  death. 


James  P.  Dogarl,  son  i)(  jolm  aiirl  Henrietta  Candet-  Bogart, 
was  bom  at  New  Haven,  Conn.,  February  28,  1852  and  died 
December  24,  1903. 

His  early  educatii3n   was  obtained   in   the   pubbc   schools  ol 
New   Haven,  graduating  from  tbe  Hillbouse  Higb   School  in 
1869,     He  then  entered  the  Sheffield  Scientific  School  of  Yale 
University,  taking  the  course  in  civil  cnginccTing,  and  graduat-^^ 
ing  in  the  I  lass  of  1872.  ^M 

(Prepared  by  Chas,  A.  P'errv  and  A.  VVilham  Sperrv,  members  of  the 
C  S.  C  E.) 
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After  gradtiation  he  was  emplmetl  by  Mr.  \{.  (i.  Scofield  of 

Bridgeport,  Coiin..  in  general  engineering  work  for  abont  three 

In  1875  he  entered  llic  service  of  the  U.  S*  Coast  and 

leodetic  Survey  and  was  coiploycd  for  three  years  under  R.  M. 

iache*  in  charge  of  a  plane  tai>le  snrvey  of  the  region  in  the 

ricinity  of  New  llaven,     I'pon  the  coni])letion  of  this  work  he 

1  to  Bridgeport  and  again  entered  the  employ  of  Mr. 

'^  ,  where  he  remained  for  alnint  three  years,  durifig  whieh 

a  detailed  survey  antl  map  of  the  entire  city  was  made  from 

b  hich  an  official  atlas  of  the  city  was  i)nnted. 

In    1 881    the   Legislature  of   Conneciicnt   aj>pointed  a  com* 

lisstoti  to  prcwnotc  the  new  and  rapidly  increasing  interests  of 

t^       '•    p    wau-r    oyster-growing    industry.      This    commission 

d  Mr,   Uogart  to  he  its  cngmeer.  a  jKisition  which  he 

illed  for  about  eleven  years.     During  this  time  he  cxecuteil  a 

L-ry  careful  iriangulation  of  tlie  Connecticut  shore  of  Long 

Island  Sound  from  tlic  Connecticut  River  to  Greenwich,  a  length 

H  alwHit  forty-five  miles;    established  an  extensive  system  of 

^ignals  and  ranges  for  l*x'ating  the  boundaries  of  the  oyster 

cds  hi  tile  SoiuhL  and  stirvcNcd  and  mapped  sevent>  thousand 

srs  of  oyster  farms. 

This  w.'ts  a  work  for  which  he  was  pvculiarly  well  fitted,  as 
^his  natural  carefulness,  together  with  the  training  he  received 
^■n  the  service  of  the  Coast  Survey  Departments  made  him 
^Fi  'Isigly   careful    and    painstaking    in    everything    he    <lid : 

^^i  .  ristics  needed  in  a  work  of  this  kind  where  so  inipc^rtant 

^Bnd  diverse  interests  were  concerned  as  related  to  the  estali- 
^^lishment  of  the  boundaries  l>etween  these  oyster  farms. 

During  this  period  he  also  served  as  engineer  to  the  commis- 
sion which,  acting  with  a  similar  commission  from  the  State 
^Kof   Rhode   Island,   established   and   defined   the   boundary   line. 
^Pl>ek>w  high  water  mark,  between  these  two  states. 
'  In   1892  he  lx>ught  out  the  business  of  Mr*  Frank   Brnen, 

whfi  for  several  years  had  conrlucted  an  engineering  office  in 
iKew  Haven,  and  look  iniu  partnership  Mr,  A*  William  Sperry. 
irho  had  previously  been  Mr.  Bruen  s  assistant.     This  partner* 
crmtinned  until  iSip),  when  Mr,  Sperry  withdrew  and  Mr* 
rt  subsequently  crni tinned  the  oftice  alone. 
His  familiarities  with  the  Itonndaries  of  the  oyster  beds,  the 
roughness  with  which  he  perfonned  his  work  and  his  strict 
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integrity  niade  his  services  much  in  demand  in  case  of  disputes 
between  owners  ot  adjoining  oyster  beds,  in  settling  the  correct 
location  of  boundary  lines. 

His  work  lay  principally  akng  the  line  of  surveying  rather 
than  engineering,  and  was  always  executed  with  exceeding  care 
and  precision. 

As  a  man  he  was  of  a  quiet  and  retinng  disposxtioii*  finding 
his  chiet  pleasiire  m  his  hotne  and  the  society  oi  his  family. 

Mr.  H.  G.  Scodeld,  in  wfap^se  einplo^-  Mr.  Bogart  spent  so 
iiiany  years  of  his  professional  life,  thus  writes:  *"Hc  was  a 
painstaking,  conscientious  workman,  no  detail  being  too  small 
to  receive  careful  invesdgatioo. 

Mr.  Bogart.  though  naturally  of  a  retiring  dispositioc,  was  a 
o.>urteous  gentlenian.  a  genial  companion  and  a  Loyal  friend; 
and  while  fully  recognizing  the  rights  oi  others^  was  thoroughly 
insistent  on  the  maintenance  oi  his  own." 

Mc  was  a  niember  ot  the  New  Haven  Chamber  of  Commerce. 

In  iS8S  he  married  Miss  Heien  Day.  daughter  ot  Warren  H. 
an»J  Eliza  H.  Day  or  Bridgeport,  who.  with  two  dangfaters. 
aged  respectively  toiirteefi  and  six  years,  survive  him. 

Mr.  Bogart  became  a  Junior  of  the  .\merican  Society  Civil 
Engineers,  January  4,  18S2,  and  a  member  July  3,  1895. 

rie  was  elected  a  incniber  oi  the  Connecticut  Society  of  Civil 
Engineers  January  •).  i»xw.  and  continued  a  member  until  his 
death. 


Connecticut  Society  of  Civil  Engineers 


Hartfotdp  Connecticut,  February  9  and  10,  1904 


FIRST  DAY,  FEBRUARY  spth* 


I* 

^K^  Meeting  was  called  to  order  at  n  A.  u,,  by  President  Ford,  who  said: 
^^■ftflemcfi,  as  I  look  over  the  audience  tlij;  moming  1  am  tnclined  to 
^^mPre  that  if  it  were  ^up  to  the  president  to  welcome  you  here  to-day 
to  this  twentieth  annual  meeting  of  the  Sticieiy.  I  would  take  a  liberal 
view  of  the  f^ttuation,  turn  the  keys  of  the  city  over  to  you,  and  tell  yoti  to 
come  and  go  as  you  please*  do  anything  you  wish  except  take  the 
Stale  Capitol  back  to  New  Haven  However.  T  am  not  vested  with  ^itch 
iUthorily  and  in  order  that  you  may  not  suffer  thereby  1  have  invited 
one  to  come  in  here  to-day  who  has  the  necessary  authority  and  w*ill 
bid  yuu  a  hearty  welcome.  I  introduce  to  you  His  Honor,  Ignatius  A, 
uJHvan.  Mayor  of  the  City  of  Hartford. 
Iayor  StTTXiVAK:  It  falls  to  the  lot  of  mayors  of  every  dty  to  wel- 
various  organizations^  and  it  always  brings  to  my  mind  a  line,  T 
rlieve  from  Shakespeare,  that  "man  in  his  day  plays  many  parts,"  and 
part  of  the  mayor*s  duties  which  are  the  most  irksome  and  the 
9t  fa  perform  is  to  get  up  l)efore  an  audience  of  professional 
or  met!  of  the  various  professions  of  the  different  callrngs  of 
and  try  to  impress  upon  them  thai  he  knows  all  about  ihejr  businesi 
profession;  and  sometimes  it  is  necessary  that  we  burn  the  candle 
I  file  tmall  hours  of  the  morning  trying  !o  condt'nsc  all  that  perhaps 
l1ia%*e  teamed  in  many  years  and  put  it  before  you  in  a  concise,  com- 
pact form,  and  have  you  go  away  feeling  that  we,  as  mayors,  are  perhaps 
ijhe  only  men  in  each  city  who  could  properly  fill  that  oilfice.  And  so  to 
to  you  as  engineers  this  morning  and  tell  you  sometlu'ng  you  ought 
know  is  somewhat  beyond  me. 

It  srnns  to  me  that  when  ^  boy  the  first  man  I  recognized  as  being  a 
man  was  an  engineer,  but  he  was  a  man  who  had  charge  of  a 
ative;   and  the  next  great  engineer  was  the  chief  of  the  fire  depart- 
ment,  but    I   could    not   possibly    understand    why    they   called   him   an 
mgmeer  t>ccausc  the  real  engineer  had  charge  of  a  locomotive  and  ran 
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'.'.i-z  tr:^ir.«t  az:'.-:  \r.<  '.rt  :r.xz  fimp-'y  vi-.-i-i  rrissr*  ::  ti*  -icher  3«l 
La:-tr  1  :.^^a.!T:■r  ix.  -i--r::-r:  »---.r  :chtr  tr!-i'r:if-''-i.  :zk  5ta::-:<nrr  engineer. 
•>-ei  •.^•e  -ill  •crz'T.'^.Kr.  ir.-i  -:t1!  liter  !  :^n.-:i;  xc;-.iHtf'l  wizh  the 
si.";:ar:.-  «r2:r.'crr.  ar:  i  I  prs-L:r:e  ::  :?  -m^ji  iziz-je  i=tfn  I  am  p^rhips 
rrj.-r^'.  :iin:I:ar 

I:  .'.j.y  a!way"i  sorm^^i  ::•  n:«f  :r.  tikr-z  i  -rb.-'^ct  iiz  nun*!  ihit  I  -wv^ild 
ilk-:  :.  T.-'i  c-et  fr.rr:  wh*;r.o:  :t  -prir-x.  s:  :•:■  rC«;ak.  irA  rz  ^*rt:i5  t:: 
rr-T  ''^..^'  pert-Laps  ih-r  :^r-t  -iriirr.r^^rr  st  >a :  were  :i«i  'r-rrfi  of  the  a:r 
IT.!  :«;a.?:  •: :  ''-.^  tk'.-L^,  f.r  they  w-trt  TiT-iht  by  =ar"rri*  ro  bcil-l.  ar.4  I 
^--^.p-'.-jr:  y.  ?;  t:r:'Z'r.r'iT^  '-.av-:  irre*!  ::  tti-rh  r>  i«:-wr:  *:  thi^  «fay  how  we 
rr.i^r:!:  bii^c  'r-ijiii  jp'  I:  !:a^  a.'way-i  ":!;•;-:  —ar^-ri'ics  z-?  rrre  why  :t  is 
that  rr.rr.  :r:  :*'.-ur  pr':fr<>:'.r  go  t-.  the  far  Ea.:K:  ar-i  :-  al:r«:-?t  ittljciowi: 
lar-'i*  and  c-.fiT:tr:e>  -.r.-i  re!:cs  :f  e-ar^itecnng,  -trgrrieerriig^  a:  which 
■*'.-  ::t:zeT:>  :f  t-.— iay  rrar-el  ^r.*l  w't:«r::  ^iven  the  h::£he"?t  ui  y^cr  profes- 
-:•.  r  car.  Itar-ily  'i-jp- rca*-: .  ir.-f  pcritap-  :t  -ieeme'l  r  ne  that  :t  was 
a  trrr.it  whcr  the  avera;<e  nta::  :n  y-.ur  vr .i':<<>:r.  ha<:  *«:■  far  advanced 
t':at  :t  -etrrr.eti  i  "ife  -A  ^irtpiicr/  wa-?  ■?et:er  r-.r  the  advancing  ^^cs. 
Whether  that  :>  >?«.■  -r  ni-c  yt.-j  ir-r  -eek:"^:  r:-day.  as  L  :niderscand  lu 
•■.  b<;:M  'ip  t-.   that  h:^'::  '.-rder  -Ahich    *i-  set  centunes  ago. 

ri^re  :n  the  '::r.>  '.f  Hartf-'r'i  x-  be-:evtr  x*:  are  a  i'tLe  more  eneiTjetic 
and  br:5a:hter  and  see  things  a  httle  iirrerentiy  frjTn  o-ther  cities:  and  we 
think  ic  Ls  well  that  the  t£n:iineen:ig  A--i?c:at:«jn  should  assemble  here. 
f«..r  we  hesrevt:  al*  are  l^r-kinii  a  little  farther  ihead  and  see  things  a 
'.izr'iK  'cwrtt-r  than  ■]■■  •  r::er  riCTe^ :  it  als*j  bririij-  t'.-  us  the  necessity  for 
comm!:n:«:at:nv^  .r  iruerrriiiJiiiiig  \*ith  men  •.£  y.-ur  profession.  And  I 
•Aould  3.-?k  'f  \'a:  that  y«.u  !•.■«. k  ir'.-und  the  city  of  Hartf«:rd  and  p«3int 
.>ut  tf.»  'is  <icfe«r--  :n  iir  .nry  md  ht^w  we  m:ght  better  protect  our  welfare 
and  bea 'Jtify  our  ilr-a-!:.  bcautif'jl  city  F-.r  I  hanlly  believe  there  are 
many  c^-mmnnir-e-  r;  thi-  c.imtry  which  are  f'.-ilowing  hnes  laid  down 
by  the  .:!tie>  -.'f  (.'.'iitiiiental  h'jp.'pe  ■::•  >er  than  we:  and  it  seems  to  me 
we  "rh'.uid  -veic'.me  oriiaiii/arii'ii>  .md  :ndiv:«iuals  such  as  the  Connecti- 
't'jt   S.cn.-ty  ■  f  '.hvil    Hlnii!neer-. 

[  fee-  yoM  havv  .  f.-ry  nv.ir.h  i-.-  «]•.»  ami  •jer!iap>  the  m«'>t  to  do  with  the 
•ipijinl'hr.ij  -.f  an:-  city.  '. .  \..:l:  we  rr.u^t  -^o  lor  any  impn>v'ements :  and 
riiat  being  -o  I  ^vi-h  y^ii  w-^ulii  :.:u.ik  -jvcr  -.'ur  beaiititni  city,  which  we 
riiink  c^-faiiiiy  for  tiie  >ize  is  the  rinot  :ii  America,  and  where  a'ou  see 
any  zhim^  iaiikrn;^  I  kij«/w  -jur  city  eiignieer.  Mr  Ford,  will  appreciate 
It  and  tile  pev-pie  -ji  Harrfurd  will  fee!  liratetul  :i  you  will  point  it  out 
r... -US.     W-:  are  Ailhnu  Vj  rake  the  le»oii.  >tudy  it  and  protit  thereby. 

I  he  C!iy  •)(  Harrford  i>  ilviuy-i  ^^iad  i«j  nicet  tiie  stranger  and  when 
I  am  tra'. e:inu  -i  ft.-w  riiile^  from  li^jnie  I  alway*  feel  with  pleasure  that 
the  -riranger  wiT>  C'»nie<  within  ■.)iir  i^aies  :>  well  taken  care  of;  and 
nltiiuimii  -.ve  have  pcrhap>  the  largest  C'>n\  entioii  ever  held  in  the  city 
opcinn;^  ■'..-;n«/rr'..vv.  I  feci  reasonably  -ure  \"ii  will  be  accorded  a  hearty 
welcome. 

Ai  tile  -ihif^i  ..xf-CMtivt;  ..f  Mic  c'ty  I  extend  y.>u  a  nio<t  oordial  welcome 
and  the  rreed-ni  of  rlic  ■nty,  and  we  guarantee  you  protection  wherever 
danger  ma>  threai«:n  :  am  very  giad  to  meet  you.  lU't  only  for  myself 
alone,  but  fnr  tiie  pe«..pic  uf  the  city  of  llariford. 
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PtrMDKNT  FdH^TftRtlcmcn*  the  time  is  up  for  closinK  the  ballot  for 

election  of  officers  for  1904,  and  al^o  for  the  amendment  to  the  con- 

attitioru     I  therefore  declare  the  hallot  closed.     I  will  appoint  as  tellers 

fc^»rf%.    Sprnccr  of  Mariford,   Ryder  of    New    Haven,   and    Pahner  of 

lorwich. 

C  H.  Bunce:    Mr.  President,  \  rise  to  a  point  of  order.     I  wish  to 

%f  m  word  before  you  appoint  tellers  and  count  this  ballot.     1  believe 

b  drafly  against  o«r  written  constitution  that  this  ballot  be  recogjii/cd 

St  ihi*  time,     I  know  that  the  authority  for  presenting  it  in  the  way  U 

ha*  been  presented  has  been  givcti  by  the  action  iif  the  Society  at   its 

1^       la«t  annua)  meeting.     At  that  lime,  the  Society  will  remember,  a  commit- 

^■ter  was  a|>pointed,  consisting  of  Professor  Tracy,  Mr.  Graves,  and  myself 

^^■0  ^oggcAt  an  amendment  to  the  constitution  in  the  line  of  election  of 

^Klfiieefs.    That  committee  was  appoimed  at  the  morning  session  with  a 

^■Veqiieut  that  they  report  to  the  Society  in  the  afternoon.    The  committee 

held  a  mertmg  early  in  the  afternoon  and  at  tlic  meeting  after  the  dinner 

reponed  a  skeleton  plan  of  a  proposed  amendment.     But  we  stated  to 

tlic  iiKelMiR  that  it  wa»v  a  mailer  which  in  our  judgment  needed  a  great 

^■deal   more  com^ideration  and   study  than  the  comn^ittee  had  been  able 

^Hd  give  tn  the  short  time  allotted 

^V   At  the  request  of  the  committee  they  were  continued  with  instructions 

^^Ro  BO  on  and  formulate  an  amendment   for  submission  to  the  S«x:iety. 

The  cntistitution  say^^  that  an  amendment,  or  proposed  amendment,  should 

•abfnillcd  to  a  meeting  of  ihe  Society  for  discussion  and  then  it  should 

seiTt  out  tn  the  form  of  a  letter  ballot  to  he  voted  on  and  accepted 

rejected. 

Xow.  t  say  the  way  in  which  this  matter  has  come  before  the  Society 

•  ly  owing  to  ihe  action  of  the  Sfxicty  a  year  ago     Mr   Kellogg 

it   the  committee  report   be  accepted  ^nd   the  committee  con* 

as  they  had  asketl      The  motion  was  seconded  and  the  Secretary 

an  amendment  to  that  motion  lo  the  cflFect  that  the  committee 

tnatrncied  to  prepare  ballots  and  submit  the  amendment  to  be  voted  oti 

Bcxt   meeting.     Mr.    Kellogg  accepted   that   amendment    and  the 

I  amended  prevailed, 

<fow,  T  don't  believe,  gentlemen,  we  have  any  right  to  override  the 

rittcn  constitution  by  any  such  vote  and  I  consequently  make  a  pomt  of 

this  ballot  is  not  regularly  before  this  meeting,  hut  that  the 

llie  committee  should  be  brought  l>cforc  the  meeting  for  tlis- 

fioci  and  then  it  should  go  before  the  Society. 

ScCKBTAKV  Jacksok  :   Mr.  President,  I  suppose  it  is  up  to  the  Secretary 

lo  fcpiiy  in  this  case,  and  before  proceeding  I  should  like  to  read  Article 

,  Section  t,  at  follows:  ''Proposed  amendmenis  to  this  Consiitution  must 

presented  in  writing  at  a  regular  business  meeting  of  the  Society,  and 

[  tar  •*  l^**  three  active  memt>crs.     Amendments  so  presented  shall 

Yn  the  meeting  and  a  copy  filed  with  the  Secretar>*  at  the  same 

tlRlC.     At  the  meeting  w^hen  presented  the  proposed  amendments  may  be 

cd  and  amended,  but  cannot  be  adopted.*' 

10 
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C'."»ritnir>  to  Mr  Batacxr.  I  take  the  gnwand  that  the  *nin  and  substance 
o£  th!.<  iroer^lmeTTt  x<  5ent  ocrt  wx>  drawn  op,  >r«net{  br  three  active 
TTiembifrs  ot  the  Soctefrr.  Me^sr^.  Tracy.  Bonce  xn«i  Graves*  a  copy  was 
nlev!  with  the  Secretary  ic  the  -a^t  xnnrial  areetinic.  3C  was  read  and  dis- 
cti:k>evi  jjiii  'ei^i'v  br,*c«:!TC  bet»?re  the  aieerna:  at  that  time,  and  I  sec 
nc  reason  why  we  are  -nx  in  onisr  3»:w  t-?  -'otu  3p«jn  it.  I  think  the 
v.x>DSt!tutioti  ciear-y  o.^vers  that  and  I  think  the  reqnirements  ot  the  con- 
<tTtuf.on  have  been  o^mtylxed  w:th. 

FNhs::*c.nt  F'?ii.'>  I  w>i:M  <tnj5te<t  that  in  order  to  brin^  the  matter 
bet»,*re  ::ie  Tjx^trnK  a  moron  be  rna«:e  :i:  ?ome  way  or  amxhcr  and  *ii^ 
».^Sv^»j.      -  w^uiii  i>k  ^i^    Sunce  :•;  iruti  :t  bet>:re  zli^  mcetm^. 

M<.  BVN«:s  [  m«?ve.  >:r.  that  trie  lerrer  lallot  cxle*i  for  and  ?nbmitted 
^.'  this  -neeczng  be  n»?c  o?unce»i. 

bNjb^iDBNT  Ford     N  the  m<:ron  <<.*<r:niie*i^ 

MiSM.'iJSS      I  ^ecjiiii  the  m%?t:cn. 

Mk,  BuNi.s  Lider^^aiui.  j[etirtenieTT.  E  iiMi*:  -j-upp^ise  :t  mokes  a  anreat 
'Jeai  :t  iirfereiice  .'iie  .%:iy  .r  ::ie  .'ciier  .vhac  cjurse  we  take  with  this 
■etter  ballot,  "jui  t  <eeined  :»,*  iie  r-uc  ^'ine  members  of  the  S>ciety  might 
think  :'X*y  *iaa  lot  =4ad  the  -jr^per  .vportunity  nj  nscass  the  acceptance 
-»t  tlie  inieiiuniciic  i>  t  was  "iriaiiy  -juc  n  shape,  and  :t  was  to  jtfer  5uch 
>ppcmnit>  tv?r  iisois^oii  :hat  '.  ha"e  bn/uKht  the  matter  up.  If  any 
iiernber  wants  *t.i  ii-^Ms*^  :t  !ct  iim  i*»  t  :ii»w  md  net  wait  as  ^hd  a  ^ntle- 
-neii  wiio  '*.is  It  ^me  "'•me  a  member  }i  *he  Common  Cjimd  and  when 
a  ^enticiiieM  .\ajitt:»i  •»»  ii-^cus^  -^.'me  iiie>t:on  le  said  "There  is  no 
■iisoas^oii  nifi  irter  *iic    notion    <  -^as^e*!.  * 

•■Nj'.>;i»t>'"  '••'>«j>  '"'le  natter  <'x»«r«  •',!«.  ^Mtieme!i.  .\re  you  r^ady 
•«>    ii>cu=^  :l" 

r^^e^iiic'ic    .-ofi  'JTt;'!    >ai    rie   |i!t^!Mi    :ni^    iTe    nuiTon  was  lost 

:'^>ii»fe>'"  '*oKi>  Vr  itx:  'Hi>i!n:'s>  icvniinii  :ti  jur  by-iaws»  :s  riie 
:)re'<:Mi:ii!v'ii    ,»£    iiiU    ic'toh    ivk.ii  '!:t    r.'.-'iitc-^    -t    jur    ast  meennij: 

5i;i.HEr.\.<^  V»».s.^'>  '  "le  inmite-^  la^c  .*e«:n  "mnted  :n  the  annual 
■e|vrr.  aiiu        n.ii  '  -nunc    t    >  •n.ot^sdix   *•»  -e;ui  tilcTn. 

NiK.  Ji.  > Oi  u»'^ir    'Kv   x  ic\>:»»t^«:   L>  .»r*me*i   n  :he  .vnmzai  report. 

-*^^i<i't>  ''"'Ki'  'k  k\'  ""»ii'-;«n.><"  >  -rt;  -riN-rr  .^i  the  Boarri  oi 
■Jirecriou. 

'. 'tv  -t:p*.r»    .-  ••..%%-    \.ia.    tavi    n     ::-  S;«:'r».ir:    Litd  accepted. 

'  iict-ti.-.v  i  .-.H.  Jvii«<  .i  J!.xc':'  n  \a>  !^'...  iC  New  Haven.  AprrL 
■•.jL.\>  *.:ci..  :i  x:di.'.-. ii  .  :»uiinu:;'.v:.tLiM:  t*  •:!  ihoais  jt  the  Si.  Lains 
'£:.;>..-;-:•-!:.  :  v.l^  ..-.■:  ■■.:«.  .x-  5vv'«ri.i.x  .><-'!iiii  uie  latest  ian*  tor 
■vc-;  •  :::*:    :■-.'-  'i  ^ 

'..    :.u.i.-.  .-   -y  .i,   ■vi.<..:>     I    :•  .ui:i:  ic<.>  ii:.i   ^tibsucnxni^  there- 

-    :-.:.>         .X     ^.-.Lo*    ^i.rio».;c.i..>.    .^.i^    Oft   ■■.    -..:e    Presidtnt   with 
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itatiui)  tu  Ihc  Society  from  W.  Cadwctl  to  visit  the  c^ewage  dis- 
ks sit  NVw  Britain  was  tabled  for  future  considcraiiou. 
TTie  matter  of  arrearages  in  dues  of  several  members  was  considered. 
The   retignatJoru   of  the    following   members   were   accepted :    J.    H, 
dwmttb,  K  P.  Lewis.  E.  C.  Terry.  F.  T.  Ley.  C.  H.  Clark  and  R  P. 
|f>lif««ort     Five  naine?i  were  stricken   from  the   roll  of  membership   for 
jcs  in  dues.    Those  present  were:    President  Ford.  Vice  President 
.      rford,  and  Messrs.  Kellogg  and  Graves. 
rJU  a  meeting  of  the  Board  of  Direction  at  New  Haven,  December  2j. 
^90$,  it  was  voted  that  the  matter  of  sending  exhibits  to  the  Sl  Loui$ 
Expoftitioo  be  indelinitely  postponed. 
The  iDaiter  ©f  arrearages  in  dues  of  several  memt»ers  was  considered 
p^nd  one  name  was  dropped  from  the  roll.     It  was  voted. 

That  the  annual  meeting  be  held  at  Hanford*  February  9  and  10 ;   that 
he  Secretary  send  invitations  to  different  engineering  societies  inviting 
bem  to  said  a  representative  to  the  twentieth  annual  meeting,   that  com* 
Jition  from  Committee  nf  American  Society  in  relation  to  St.  Louis 
Mtion  be  read  at  the  meeting-     The  President  appointed  the  follow- 
iflf  committee  to  take  charge  of  the  annual  meeting:    Messrs,  Graves. 
_SiieU,  Cadwell.  Bush,  Mrnderson  and  Clark     Voted,  that  ibis  committee 
!  cntpufwrred  to  draw  on  the  Treasurer  for  sufficient  money  to  complete 

nt5  for  twentieth  annual  meeting. 
Tbodt   present    were:     President    Ford.    Vice    President    Pundcrford, 
levtrs.  Craves  and  Kellogg. 

Al  a  oieeting  of  the  Board  of  Direction  at  Hartford.  February  9.  the 
irii»g  natnc$  for  active  membership  were  approved:  Arthur  W 
New  Britain:  Vincent  B.  Clarke.  Milford;  Clinton  L  Cole.  West 
Ranford ;  Charles  S  Farnham.  Hartford;  Albert  H  Green w<-*od.  Hart- 
lord;  John  Hartc.  Hartford;  Samuel  W.  Hoyt,  Jr..  South  Norwalk; 
Edward  R.  Ingraham.  Hartford;  Minor  S.  Jamesijn.  Fairfield;  John  C 
jcssnp.  Jr>»  South  Norwalk ;  Edward  J.  Jones.  Hartford ;  Artliur  P. 
Law*  Bridgeport;  Flavel  S.  Luther.  Jr.  Hartford;  George  IT  McLean. 
Bristol:  Edward  E,  Minor.  New  Haven:  Harold  T.  Murphy,  Springfield. 
Ma»ft. ;  Clarence  H.  Nicliols.  Daniel  son;  William  K-  Pike*  DanieUon; 
Wilffam  B,  Pierce,  Stamford;  Seymour  VV.  Robinson,  Hartford;  Philip 
Sellers.  Meridcn;  William  T.  Taylor,  Hartford.  Myron  H.  West.  Hart- 
lord;  Howard  E,  White.  New  Haven; — and  Gustave  X,  Amrhyn,  New 
Marcn;  William  H.  Arthur.  Stamford;  Don  O'Connor,  Hartford,  and 
Hartley  W  Sperry.  Old  Say  brook,  for  associate  membership.  Three 
gsamcs  were  stricken  from  the  roll  of  membership. 

Tbe  accounts  of  the   Treasurer  were  audited   and   approved.     Those 
presetit  were:   President  Ford.  Vice  President  Pnndcrford.  Messrs.  Kel- 
auid  Cnves, 


Mb*  KwujntiK;:  I  have  been  wanting  a  chance  to  say  something.  I 
«^d  like  to  moxc  that  the  tjamcs  of  those  that  have  been  dropped  be 
left  out  in  the  publishing  of  the  report. 
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l^k£^uitX3  Fi«j»;    Your  rootioo  i?^  lo  kavc  om  the  names  of  any  m«n- 
Wts  ihai  ha^f  l*cm  dropped  from  the  rolli;. 

l^iJLsiicM   F*«r.    Tbe  nexx  VnsnKs*  is  the  rcftccT.  of  tbe  SecretarT 


r.     rw    ^^"n».-»^jc    Ami    XI rm}^^    .•    :4r    Cimmtrii^-M^   S.^rictj    cf   Ck-il 

V.^rr  >ccr-:<:ir>  r-rs-'^**"^^- -'7  >;z>cr.c>  ib;  f:G:-«-ing  re^cm  ics-  ihc  past 

I3    X£»T    r^ra-v;   i.2E»i:'s\*    c».^i?«s    .^   tie    X^xtJeerci    .Vacrsal    Re^cri 
^xrx   :A:^-^c■r'i   ijni    isrSSrt^i   t.    -ti-    Txnns^r^   t,    i3>.->5*   ^.ccaeocs   with 

la   h.v.i-'ia.-iC'r  mtti  x'Xc  t3Af»i  J?  ijif  >.>n-ri.  i>  ^.m^ieK  i  fUe    :f  the 

'.'iK   >£;»£•?  L:i>r»rTa3.      V?».«   .m<ii:rn.  -  ic  .Vjwr-csn   S.-oisr?   aaTrac  been 

)^>:n^  in  .p9*./rrjnit>  'jj  purciiax:  jtme  .t  -fw  inssaiif  r-wrrs  froc:  tbe 
y.iiiit.iz^  >.o.«:«>  .i  E.njriwiers  in»i  5ur*. ty.; rs.  :«jck  tine  jberty  -.  -i:-  5C^ 
LV  >cvr»:rar>  iTir«n|{  ■jic  ytrAr  laa-  icttrfiu«?i  tac  crfgvsiE  duvs*  i4ps  of 
■Jic  3<-4r«i  .:  Zhr^^x-t-ti.  "ias  ha«i  ?nntc»i  uui  hi^rrmws'i  rxu  rw»:-  acZe- 
'  US'  ,i  j'lc  Sv<!cr.:..  i:i<  V.Aihifs  ft^r  anKTitixmrats  "nj  the  'JjnscntcbprL.  arsd 
:or  -ffK.>:r>.  iiiti  *ji<  :i».C!or>  fur  tht:  ■:'*r:nct:*ii  izmuai   ni'^r-iinf 

:i-\ir  icfj^c.  tiiricx  jL>>«.M!act:  mu  Ait.  !iotiurary.  T-wi?  ^cnvc  -umibgr?  aaxe 
;icu      >Ar   ja.-n«^  ?    3<^ar«:  jt  New  rta»  en.  I'^ecsniijer  zx^  ^JStj.    R??iwen 


Hoa«y4arv  ^  4  ... 

Toi;A*v ....         11*.  221  ...  j.^ 
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I'kesiiient  Ford:   The  next  business  is  the  report  of  the  Treasurer. 

Report  of  Treasurer. 
J.    Frederick   Jackson,   X'^^o^**''^^*   in    account    with    the    Connecticut 
Sijciety  of  Civil  Engineers  for  year  ending  February  9,  1903. 

Receipts. 

Ca^h  on  hand $466.26 

Rvicivcd  from  advertisements  682.32 

Rcri'ivcd  from  back  dues   78.00 

Received  from  dues,  1903  291.00 

Received  from  dues,  1904  120.00 

Received  from  sale  of  reports  20.86 

Received  from  sale  of  dinner  tickets  69.00 

A    Lcschen  &  Sons,  cost  of  cut  for  advertisement 2.25 

$1.72969 

Disbursements. 

Annual  report?; $772.89 

Cartage   3.25 

Dinners    75oo 

Expressage   2.70 

Freight 8.42 

f  t»siage  13.55 

i'rinting.  stationery  and  supplies 92.53 

Rent  of  P.  O.  box  4.00 

Rent  of  rooms  for  meetings  6.25 

Stenographer's  services   3255 

Traveling  expenses,  Secretary  1.55 

Salar>*.  Secretar>'  and  Treasurer  50.00 

Telephoning    .40 

Flngraving  of  August  bulletin   1 1.71 

Engraving  of  Deceml)er  bulletin  9.40 

Sterecipticon   12.00 

Expen.«ies  of  Alfred  E.  Burton 8.00 

Back  numbers  of  reiwrts .<fO 

Change  supplied  by  Treasurer i  .25 

Ca*h  on  hand  February  8,  1904  623..V4 

$1.72969 

Report  of  Treasurer  then  accepted. 

Frksioent  Ford:  The  next  business  is  the  report  of  any  special  com- 
mittees. I  would  like  to  a.sk  if  there  are  any  special  committees  to  report 
at  thi'i  meeting.     I  Inrlieve  there  are  none. 

Mr.  Keuaka,:    I  would  like  to  offer  the  following  resolution: 

^  hcsohed.  That  $100  be  and  the  same  hereby  is  appropriated  to  the 
Secretary-  and  Treasurer  of  our  Society  for  his  service>  for  the  year 
endmg  February  9,  1905. 
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Mr.  Manning:  I  would  like  to  inquire  if  this  is  not  an  increase  of  $50 
over  last  year? 

President  Ford:   It  is. 

Resolution  was  then  adopted. 

President  Ford:  The  next  business  on  the  list  is  the  election  of  any 
new  members.  What  disposition  will  you  take  regarding  the  new  mem- 
bers? 

Secretary  Jackson  :  I  have  the  following  applications  for  member- 
ship, Mr.  President,  whose  names  have  been  received,  published  upon 
the  notices  for  the  meeting,  approved  by  the  Board  of  Direction  and  are 
now  presented  to  the  Society  for  acceptance. 

Arthur  W.  Bacon,  New  Britain;  Vincent  B.  Clark,  Milford;  Clinton 
L.  Cole,  West  Hartford;  Charles  S.  Farnam,  Hartford;  Albert  H. 
Greenwood,  Hartford;  John  Harte,  Hartford;  Samuel  W.  Ho3rt,  Jr., 
South  Norwalk;  Edward  R.  Ingraham,  Hartford;  Minor  S.  Jameson, 
Fairfield ;  John  C.  Jessup,  Jr.,  South  Norwalk ;  Edward  J.  Jones,  Hart- 
ford; Arthur  P.  Law,  Bridgeport;  Flavel  S.  Luther,  Jr.,  Hartford; 
George  H.  McLean,  Bristol ;  Edward  E.  Minor,  New  Haven ;  Harold 
T.  Murphy,  Springfield,  Mass. ;  Clarence  H.  Nichols,  Danielson ;  Wil- 
liam K.  Pike,  Danielson ;  William  B.  Pierce,  Stamford ;  Seymour  W. 
Robinson,  Hartford ;  Philip  Sellers,  Meriden ;  William  T.  Taylor,  Hart- 
ford; Myron  H.  West,  Hartford;  Howard  E.  White,  New  Haven: — 
and  Gustave  X.  Amrhyn,  New  Haven;  William  H.  Arthur,  Stamford; 
Don  O'Connor,  Hartford,  and  Hartley  W.  Sperry,  Old  Saybrook,  for 
associate  membership. 

Mr.  Snell:  I  move  that  the  list  of  members,  active  and  associate,  as 
read  by  the  Secretary  and  printed  on  the  list  which  we  have,  be  accepted, 
and  that  the  Secretary  be  authorized  to  cast  one  ballot  for  the  Society 
for  the  election  of  all  those  names  read. 

Motion  carried. 

President  Ford:  The  next  business  is  the  election  of  officers  and  as 
the  tellers  have  not  reported  I  will  take  this  opportunity  to  read  my 
annual  address  if  there  is  no  objection. 

ANNUAL   ADDRESS    OF   THE    PRESIDENT. 

Hartford,  Conn.,  February  9,  1904. 
To  the  Members  of  the  Connecticut  Society  of  Civil  Engineers: 

Gentlemen  : — You  are  assembled  here  to-day  at  the  twentieth  annual 
convention  of  our  Society,  before  your  Chief  Engineer,  as  I  interpret  the 
situation,  anxiously  awaiting  the  approval  of  your  final  certificates  on  the 
various  contracts  entrusted  to  you  during  the  past  year. 

I  anticipate  that  many  of  you  are  carrying  heavy  bonds  for  the  faithful 
performance  of  your  obligations  and  realize  the  pecuniary  embarrass- 
ment you  will  be  subject  to  by  the  assessment  of  an  additional  premium, 
if  it  becomes  necessary  for  your  Chief  to  further  withhold  the  final 
payment. 
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ginning  of  owr  Sociery's  year,  it  was  gcn<?ral)y  understocKl  that 

there  wji!»  a  lurge  amount  of  engineerings  work  to  be  performed  in  the 

Sute  of  Connecticut  during  the  year  1903.     As  soon  as  the  advertisement 

wmi  published,  inviting  proposals  for  this  work,  your  Chief  Engineer, 

actiiig  under  the  authority  conferred  upon  him  at  the  last  aunual  meet- 

,  ingp  submitted  a  pro[H;»sition  in  behalf  of  our  Society  for  the  execution 

df  this  work     It  was  specifically  stated  at  the  lettiu}?  that  the  list  of 

lualities  to  be  tt^ed  as  a  comparison  of  bids  was  not  guaranteed*  and 

Nmild   be  considered  but  a$ii   approximate  estimate  of  the  amount   of 

¥ntk  to  be  performed.    The  eompetition  amonj?  the  various  bidders  was 

the  keenest  character,  hut  the  Connecticut  Society  of  Civil  Engineers, 

tlie  exercise  of  its  usual  «ood  judgment,  was  successful,  and  found 

be  the  lowest  responsible  bidder,  and  after  qualifying  as  to  bonds, 

!tc-,  this  cnntratt  was  signed  in  behalf  of  our  Society  by  your  Chief 

ngtneer.    After  kioking  over  the  situation,  I  was  satisfied  that  tt  would 

qoire  the  united  efforts  of  at  least  ten  honorary  and  one  hundred  and 

eight  active  mcmt>crs  to  satisfactorily  execute  the  contract,  within 

cificd  time.    On  account  of  the  magnitude  of  the  general  contract 

the  diversified  character  of  the  work,  it  was  considered  advisable 

twho  at  the  start  to  subdivide  the  work  and  sub-let  it  under  two  hundred 
jind  ei£ht  individual  contracts, 
At  tlie  beginning  of  the  year  iqcjj.  therefore,  each  one  of  you.  as  a 
piny  of  the  second  part,  entered  into  a  contract  with  the  citizens  of 
Connecttcttt  as  parties  of  the  first  part,  for  the  performance  of  a  definite 
otnotnit  of  work.  Specifications  were  prepared  for  each  contract,  and  it 
wa*  distinctly  understood  that,  if  any  differences  arose  over  the  intcr- 
ptetation  of  these  specifications,  yuur  Chief  Engineer  was  to  be  the 
toU  judge  and  his  decisions  could  not  be  appealed  from  It  was  also 
feoerally  tmderi^t<x»d  that  while  all  of  the  contracts  were  to  terminate 
on  December  ji.  190.T,  the  maintenance  perioil  was  to  be  extended  ta 
^^ebniary  9,  t^cxi.  and  a  sufiiicicnt  percentage  rctamcd  until  that  time  to 
tect  the  public,  parties  of  the  first  part,  from  any  injuries  or  dAmages* 
might  arise  from  dcfcclivc  workmanship  or  the  unfaithful  per- 
of  your  contracts 
ts  tinfortunate  in  one  respect  that  all  of  you  have  c^i^me  up  here  to 
ofl^cc  of  the  Chief  Engineer,  on  the  same  day  for  the  satnc  purp«:»se, 
these  conditions  it  will  be  impossible  for  me  to  render  a  deci- 
^'©Dce  which  will  satisfy  all  of  the  parlies  involved.  I  must  be 
en  sufficient  time  to  review  the  various  contracts  in  detail,  as  they 
pnesented,  and  decide  each  one  upon  its  merits.  However,  as  you 
assembled  here  in  a  body.  1  ret|uest  that  you  remain  as  such  for 
thiny  minutes,  in  order  that  yoti  may  profit  by  the  critictsms  or 
ems  made  upon  the  different  contracts. 
At  the  beginning  of  the  year,  I  staked  out  as  definitely  as  jKissible 
leeneral  aligtunent  you  were  to  follow  in  carrying  out  your  individual 
cts.  I  fully  appreciated  the  fact  that  lliis  tangent  marked  a  turn- 
r^int  in  the  history  of  our  Society,  but  I  was  as  fully  convinced  that 
'  too  mtich  frictional  resistance  was  not  encountered,  our  Society  as  a 
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whole  would  not  be  permanently  sidetracked  by  one  year's  experience. 
The  proposed  grade  recommended  by  your  Chief  Engineer  was  published 
and  a  copy  mailed  to  each  one  of  you  in  the  form  of  a  modest  communi- 
cation, briefly  stating  the  reasons  for  the  establishment  of  a  new  grade. 
This  gjade  specified  that  "Bulletins"  were  to  be  issued  periodically,  and 
as  no  remonstrances  were  received  at  the  Chief  Engineer's  office  within 
the  time  prescribed  by  law,  the  assessment  was  levied.  No  appeals  from 
the  award  of  damages  or  assessment  of  benefits  were  filed  and  the  new 
layout  was  therefore  considered  established. 

It  was  expected  by  your  Chief  Engineer,  at  least,  that  each  one  of  you 
was  to  stake  out  a  small  section  of  this  new  grade  during  the  year,  thus 
contributing  your  share  to  the  information  published  in  the  Bulletins 
and  that  as  soon  as  each  contract  was  completed,  a  final  voucher  was  to 
be  forwarded  to  your  Chief,  defining  the  character  and  magnitude  of  the 
work  executed,  unit  prices  for  the  different  classes  of  work,  the  diffi- 
culties encountered,  the  strong  and  weak  features  of  your  specifications, 
and  especially  a  specific  account  of  all  extras  allowed.  These  vouchers 
were  to  be  exchanged  with  your  fellow  members  by  the  publication  of 
these  Bulletins,  previous  to  the  termination  of  the  maintenance  period 
of  your  contracts,  in  order  that  we  could  all  profit  by  a  free  discussion 
of  the  various  complications  encountered  in  carrying  out  the  different 
contracts,  and  thus  be  better  prepared  to  enter  the  1904  contest  unham- 
pered by  many  of  the  difficulties  encountered  in  the  1903  competition.  As 
you  are  all  aware,  only  eleven  of  these  vouchers  were  filed  in  my  office 
within  the  time  prescribed,  and  I  hope  you  have  all  examined  these  very 
carefully  before  appearing  here  for  my  approval  of  your  final  certificates. 
There  are  nearly  two  hundred  who  failed  to  make  even  a  report  of 
progress  during  the  year  and  I,  therefore,  assume  that  obstructions  were 
encountered  in  carrying  out  these  unfinished  contracts  which  were  not 
shown  by  the  soundings  taken  in  the  preliminary  investigations  and  they 
must,  therefore,  be  continued  over  into  the  year  1904. 

I  assume  that  a  large  share  of  your  individual  contracts  can  be  grouped 
into  classes,  and  a  short  review  of  the  different  groups  seems  essential 
to  your  Chief  Engineer  at  this  time  to  discover,  if  possible,  the  reasons 
why  so  many  of  your  contracts  remain  unfinished. 

Bridges. 

I  have  some  sympathy  for  those  engaged  in  bridge  and  structural  iron 
work  during  the  past  year.  You  have  probably  had  as  much,  if  not 
"Moore"  trouble  to  contend  with  in  carrying  out  your  contracts  than 
any  other  class  of  engineers  in  our  Society. 

The  general  "Bush"  whacking  which  has  been  carried  on  with  the 
U.  S.  Steel  "Common"  and  "Preferred,"  has  surely  been  sufficient 
to  lay  many  of  our  bridge  engineeps  in  their  premature  "Graves."  Some 
of  you  have  spent  hours  and  days, — yes,  weeks,  in  theorizing  and  calcula- 
ting on  the  "maximum  flange  strains"  and  "shears"  for  your  different 
structures  in  order  to  save  your  clients  a  few  dollars.    You  have  pro- 
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'100  pounds  of  hum;»iiity  per  KjtJiir*'  tuot,  for  10-toti  road  rollers, 
aid  for  jo^ton  dectrtc  cars*  at  30  milci*  per  hour,  for  your  highway 
and  you  hav<!  made  ample  proviMon  far  twentieth  ccntur>*  iraflfic 
tester  railroad  bridges.  You  have  escaped  the  '^Bridge  Pool/'  ia  new 
term  to  EiiKineers)  and  awarded  your  contract  to  the  lowest  responsible 
bidder  at  a  remarkably  low  figure.  You  have  gone  out  to  erect  these 
bndtces  and  as  jrou  were  driving  home  the  last  rivet,  you  have  seen  one 
of  **McUe«'s  five-hour  limited V*  with  "one  thousand  ^ouls"  ah<iard. 
tearing:  down  upon  your  completed  structures,  at  a  (x>-mile  clip,  ajid  you 
have  lived  a  hfctii^K  iti  the  next  few  minutes  Tt  was  up  to  you,  and 
you,  for  once  in  your  cxiK"ricncc,  wished  you  had  followed  good  "Sage*' 
advice  at  the  Mart,  thrown  your  calculations  m  the  waste  basket* 
''Chafed"  down  to  "New  Britain  Junction,**  and  ordered  one  of 
"Bradley*!  Berlin  Bridges,"  You  all  know  tlial  his  company  is  the  only 
one  which  has  bridges  built  by  the  mile  and  all  that  is  necessary  to 
accommodate  your  particular  conditions  is  to  slide  their  continuous  bridge 
midrr  their  big  "Shears"  and  slice  oflf  just  what  you  want.  It  may 
be  a  little  too  heavy  or  cut  a  little  longer  than  necessary,  but  you  can 
«3i*ily  build  your  abutments  strong  enough  or  thick  enough  tu  carry  it, 
and  It's  brttcT  to  be  safe  than  sorry.  By  follrywing  this  course  you  are 
not  "Robinson'*  of  their  profits,  ^-ou  are  relieving  yourself  of  a  lot  of 
nerrous  "tension"  and  "riveting"  all  "stiffness"  on  to  Bradley,  w*ho 
then  assumes  all  the   "Dead"   and   **Live  Loads." 

kl  am  sure  that  those  of  you  engaged  in  a  general  engineering  practice 
a  mo^i  **Noblc*'  calling)  during  the  past  year,  have  put  in  a  lot  of 
extra  "Knight"  work,  and  have  had  many  tall  "Hills'*  to  climb  in  yonr 
experience.  You  have  "Gallup"-ed  around  our  State  and  "Vorcc"-ed 
yo«T  way  to  the  front  in  the  keen  competition  which  has  followed  the 
kiting  of  each  contract  in  a  manner  which  has  clearly  indicated  that 
there  has  been  no  chance  for  "Moss*'  to  grow  under  your  feel  You  have 
been  enabled  to  "Ward"  off  non-resident  engineers  and  thus  confine  the 
general  engineering  practice  to  our  own  membership. 

You  have  had  to  design  "Stone"  structures  and  stake  out  "Storrs** 
•*Pattan'*'cd  after  greater  similar  designs. 

Yoo  have  been  employed  by  "Millers"  and  "Miners,"  although  not 
professing  to  be  mining  engineers,  and  you  have  often  "Nash"*ed  your 
leetb  in  endeavoring  to  satisfy  the  wWrns  of  3'our  different  patrons. 
But,  nevertheless,  I  am  sati^^ticd  that  every  one  of  you  "Hatha w.1y*'  of 
|ifov»ig  your  "Stirling"  value  to  your  constituents  from  the  success 
which  hat  crowned  your  best  efforts. 

HlHitlWAV    ENClNKEMlNa 

To  those  of  you  engaged  in  cotistructing  ^ome  of  MacI>onald**  monu- 
mtfital  highways  during  the  past  year«  1  can  perhaps  appreciate  the 
reason  why  your  contracts  remain  unfinished.     After  spending  a   "Hull** 
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lot  of  time  in  attempting  to  widen  narrow  "Lanes"  and  straighten 
crooked  turn-'Tikes,"  you  have  marched  up  to  the  Highway  Commis- 
sioner's office  on  "Wash  Day,"  with  the  rest  of  the  "Hale"  and  hearty 
Highway  Engineers,  with  your  elaborate  plans,  and  presented  your 
"Card."  If  this  happens  to  be  your  first  experience  at  his  office,  you 
have  learned  to  your  sorrow  that  our  State  Highway  Commissioner  will 
approve  anything  but  an  elaborately  finished  plan  with  the  proposed 
alignment  and  grade  inked  into  a  liardwood  finish  In  fact,  he  "Wilcox" 
up  most  any  kind  of  a  scheme  to  work  in  one  of  "Hoyt's"  clothes  line 
curves,  or  blow  your  plans  full  of  "Augur"  holes  before  you  leave.  He 
works  on  the  theory,  especially  with  amateur  highway  engineers,  that 
your  best  efforts  of  to-day  will  appear  crude  and  unfinished  in  your 
own  eyes  on  the  morrow,  and,  therefore,  the  "Lee"-way  which  he  fur- 
nishes with  an  opportunity  for  another  attempt,  before  he  sets  his  stamp 
of  approval  on  your  plans,  is  not  such  a  throw-down  as  it  at  first 
appeared  to  be. 

You  would,  no  doubt,  have  made  more  rapid  progress  with  your 
highway  contracts,  if  you  had  consulted  your  Chief  Engineer  more  fre- 
quently and  obtained  his  advice  to  first  submit  your  plans  to  the  Highway 
Commissioner  with  your  proposed  alignment  and  grade  in  pencil  and  let 
him  do  the  inking  in  act.  The  experience  which  he  has  obtained  by 
riding  over  our  one  hundred  and  sixty-eight  towns  in  ox-carts,  hay- 
wagons  and  automobiles,  or  by  hoofing  it  if  he  was  short  of  "Nichols," 
or  "Wadsworth"  showing  to  pay  the  necessary  freight,  for  the  past  nine 
years  has  placed  him  in  a  position  to  appreciate  the  difference  between 
a  3  and  6  per  cent,  grade,  or  a  i  and  lo  degree  curve. 

What  our  State  Highway  Commissioner  is  aiming  to  accomplish  is 
the  substitution  of  endurable  macadam  pavements  for  our  "Brown" 
"Bacon"  colored  highways,  and  if  he  is  not  "Beach"-ed  by  the  storm 
or  driven  into  an  "Eddy,"  I  have  no  doubt  he  will  continue  to  increase 
his  mileage  each  year,  and  the  cooperation  between  his  department  and 
the  Connecticut  Society  of  Civil  Engineers  will  tend  to  make  each  year's 
work  easier,  and  the  completion  of  your  contracts  on  time  more  certain. 

Hydraulic  Engineering. 

If  that  40  below  zero  wave  hadn't  struck  in  near  the  finish,  I  expect 
that  you  Hydraulic  Engineers  would  have  had  occasion  to  put  on  "Ayers," 
as  your  contracts  were  well  ad\'anced  previous  to  that   "Frost." 

But  that  frigid  visitor  gave  you  a  "Peck"  of  trouble.  Water  meters 
were  frozen  in  nearly  every  "Wood"-en  "Hall."  They  kept  coming  in 
bunches  until  they  reached  the  "big  400."  "Bishops"  and  "Brinsmadcs," 
"Richards,"  and  "Ryders"  were  kept  on  the  move  while  it  lasted,  and 
the  rest  of  us  are  satisfied  that  if  your  work  had  not  been  "Welton" 
previous  to  that  time  the  list  of  fatalities  of  the  various  pipe  and  water 
meters  would  have  been  much  greater. 
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I  have  unlimited  sympathy  for  our  members  engaged  in  municipal 
enirinrering  work,  and  T  am  greatly  surprised  that  any  of  yi>ur  comracts 
for  the  jxar  igo,^  arc  cumtiletcd.  Your  cup  of  trouble  bas  probably  been 
a&  full  if  noi  "Fuller"  rban  that  of  any  of  your  a^5;ocialc5,  and  you 
were  "iiUdding '  enough  when  the  old  year  was  forced  aside  by  the  new. 
I  ihmk  I  can  imagme  a  few  of  the  kicks  which  have  "Buck"-cd  up 
igainst  jrciti  during  the  year,  and  which  you  had  to  put  up  with,  as  you 
ccKild  not  a  "Ford"  to  do  otherwise  without  sacrificing  either  your 
>6b  or  jroar  engineering  dignity. 

Tbt  firftt  man  who  dropped  into  your  office  at  7.59  \,  m,.  had  trouble 
in  bi»  barn.  The  icwage  was  setting  back  into  his  cellar  and  il  was  two 
or  tlifee  deep  when  he  left.  Knowing  that  the  elevation  of  his  cellar 
UBS  many  feet  higher  than  the  street  surface  in  front  of  his  house,  you 
tuturally  a^ked  htm  if  the  sewage  was  up  to  his  neck  when  he  took  the 
tnJIcy  c^r  for  his  morning  ride  down  town,  but  ihi^  quer>'  did  not  satisfy 
Him.  and  nothing  would,  except  your  promise  that  "Kellogg"  or  "Fred 
/aek»on'*  would  t»e  up  to  hi«  house  before  he  reached  it.  You  knew  that 
you  were  throwing  away  car  fare  when  you  made  him  that  promise,  and 
fKm  found  just  what  you  expected,  that  his  bam  connection  was  stopped 
up  and  hi*  own  roof  water  ponding  behind  it. 

The  second  caller  had  just  driven  in  from  the  north  end  of  the  town 
when  passing  through  Trouble  street^  saw  the  iron  cover  of  a  man- 
(weighing  from  50  lo  too  pounds)  dancing  up  and  down  in  the  air, 
^  or  three  feet  above  the  surface  of  the  ground,  on  top  of  a  column 
water  which  was  belching  forth  from  the  manhole,  like  a  young  geyser, 
being  a  new  hydraulic  phenomenon,  you  thanked  him  m«>st  courtc- 
r  for  the  information  and  recorded  it  in  the  archives  of  your  memory. 
TTie  next  caller  had  sewage  pouring  out  on  the  roof  of  his  ihree-itory 
uddmg  from  the  conductor  pipes.     This  was  a  sure  case  of  appendicitis 
rid  you  hustled    *'Koscoc"    or   **Charhe  Farnham"   off  with  his  surgical 
nents  (pick  and  shovel),  and  after  making  the  incision  it  appeared 
Mr    "Trustworthy,'^  in  laymg  the  drain,  had  left  a  good  sired  ham- 
in  the    "sharp  curve*'    exactly  under   the  curb  where  it   could  1» 
adily  found  if  ever  needed  thereafter.    While  all  of  your  lieutenants 
tcrc  rmcing  back  and  forth  over  the  city  in  the  pouring  rain,  your  telc- 
wa4  buximg  away  with   similar  complaints.     These  were   a   few 
yoiir  experiences  during  the  passing  of  the  storm, 

II  doesn't  make  a  particle  of  diflfcrcnce  in  the  results  whether  you  used 
Cutter's"  or  "Mc.MathV*  formula,  or  .01 1  or  oij  for  the  "co-efficicnt 
f  rooghncsii/'  if  the  sewer  Wi»n't  carry  off  tlte  water  it  isn't  large  enough, 

The  criticisms  of  the  public  are  based  upon  common  sense  and  they  know 
whctlicr  a  sewer  is  of  sufficient  Ciipacily  t>r  not*  when  the  first  down|>our 
appears,  and  no  combination  of  explanations  and  computations  which  an 

imeer  can  devise  will  convince  I  hem  otherwise 

You  have  had  many  other  troubles  of  a  similar  nature  in  executing  )^ur 
irioas  contracts. 


128  TWENTIETH    AXNU.\L    MEETIXa 

Wlien  the  critic  used  a  tm'O-cent  postage  stamp  to  write  that  you  had 
made  a  mistake  of  .8  of  one  cent  ^8  mills  >  in  his  assessment,  it  perhaps 
did  not  occur  to  you  that  the  great  principle  of  the  difference  between 
right  and  wrong  was  involved  and  that  many  men  woald  rather  spend 
a  small  fortune  than  be  defeated  in  what  they  believed  to  be  ri^t. 

As  this  great  discrepance*  resulted  from  the  difference  between  the 
deeded  frontage  and  the  occupancy  of  the  grantee,  and  knowing  the 
natural  retuctancy  of  grantees,  when  they  become  grantors,  to  deed  even 
what  they  have  occupied  if  it  happens  to  exceed  their  deeded  frontage, 
yoQ  decide  to  pay  the  difference  vxit  oi  yoor  i^wn  pocket  and  close  the 
deal  rather  than  to  go  to  court  over  less  than  a  permy. 

Our  Railroad  Engineers  have  had  a  "Terry** -blc  bcsy  season  and  I 
cannot  complain  because  many  of  their  contracts  remafn  unfinished. 

They  have  been  **Berrian*'  an  innumerable  rramber  of  ties,  sted  rails, 
and  a  large  amount  of  money  in  carrying  out  their  great  projects.  They 
have  a  sort  of  *  Spencer**- ian  way  of  executing  the  details  prescribed  by 
the  **lngerson**-**Curtis*'-**Gagel**  combine,  which  sets  a  6o-mile  p«r  hour 
pace,  and  keeps  the  public  ojntinually  guessing  as  to  what  they  are  going 
to  do  next-  One  trouble  with  our  steam  railroad  engineers  b  the  fact 
that  insufficient  pubHcit>  is  given  to  their  plans  in  advance  of  their  dif- 
terent  moves.  But  they  have  had  their  troubles  as  wdl  as  the  rest  of  yoo. 
Bridges  which  had  been  in  use  ti>r  years  had  to  be  replaced  by  stronger 
structures.  The  old  50- toot  per  mile  grades  had  to  be  reduced  to  a  maxi- 
mum of  thirty  feet  per  mile,  and  sharp  curves  had  to  be  replaced  widx 
flatter  ones  to  accommodate  the  tremendously  heavy  twentieth  century 
traific. 

Grade  cnjssings  had  to  Ik*  einninated  and  the  different  road  beds 
ballasted  to  keep  up  witJi  the  territic  pace  set  by  the  **Pensy."  Is  tt, 
therefore,  reasonable  to  expect  that  these  great  changes  could  be  con- 
summated and  tlie  riiial  voucliers  submitted  m  a  short  twelvemonth's 
period ' 

G>NCLL>10N. 

Oi  "Corson*'  general  principles  yuu  may  exi^ect  that  I  am  going  on 
in  this  manner  and  exiiiniiie  each  of  your  contracts  in  detail  before 
approving  your  niiai  certihcates.  "Owen"  to  our  limited  time,  how- 
ever, [  hardly  feel  that  it  is    'Wirth"    attempting. 

I  am  satisried  from  my  brief  review  oi  your  work  that  yi>u  have  all 
had  your  tnmbles  «iuring  the  past  >ear  and  a  liberal  allowance  should 
l^e  made  for  the  dithculties  you  liave  encountered  in  executing  your 
various  OMitracts. 

[  'hink  \Nc  <:an  .ill  agree  upon  this  fact,  however,  that  while  very  few, 
if  .my.  >A  u>  have  actually  accomplished  what  we  set  out  to  do  at  the 
iK'ginning  "f  the  year  igoj.  we  liave  all  contributed  our  best  efforts  to 
the  \ariou>  enterprises  we  ha\o  be<in  engageii  m.  and  have  tried  con- 
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■iv  !•»   TTuuntiMii   <nir  |>r'>fc«mnal  <1ign»ty  and  satisfy  our  con* 

^e  also  endeavored,  as  niemt^ers  of  the  Connecticut  Society  of 
ptirers,  not  only  to  preserve  the  high  !*tandard  set  by  our  pre* 
btJt    to   place    itH    rrpiiintitm    u[k»iv    an    even    higher    plan    of 
ciency  and  thus  increase  its  sphere  of  usefulness, 

Out  be*t  cfforu.  however,  of  igoi,  should  appear  crude  and  unfinished 

we  glance  back  at  them  in  iyQ4*  and  ihc  hard  Idows  which  we  have 

m%'ed  wbtle  carryinif  oi»l  our  tgo^^  contracts,  should  help  to  round  out 

pi    '  I  il  careers  and  fit  us  for  deeds  of  greater  usefulness, 

Hsi  tied  myself  thai   the  citizens  of  the  State  of  Connecticut 

i  UcM  lully  protected  from  all  loss  and  indemnified  for  all  damages 

fjich  you  may  Ijc  hable,  itndcr  your  individual  contracts,  I   hereby 

tnify  that  there  is  now  chie  to  each  and  every  member  of  the  Connecticut 

ciefy   of  Civ^d    Engineers   the   highest   praise  and  commendation,   the 

itne  bring  the  full  and  final  payment  for  your  valuable  services  for  the 

1003.  upon  this  roy  final  acceptance  of  the  whole  work. 

The  CoNjrscncvT  S<xtetv  ok  Civil  Enginrers. 

By  FltKOEKJCK  L-  FotD, 

Chief  EngtHitf, 
d,  ftealed  and  delivered  in  the  presence  of 

Henry  Robinson  Buck. 
"*UntUd  States  roiuntccr  IVcather  Obscrvir** 


AiJ>EKs<iN  ;    I   move  that  the  Pre^iderit'?*  addres<^  be  accepted  and 
in  our  next  report, 
bitiotn  pav^rd 
PitESimxT  Fowj;    1  would  like  to  make  an  announcement  right  here. 
The  prelimitiary  exhibit  of  the  Department  of  Horticulture,  Connecticut 
i^^ion  to  the  Louisiana  Purch;ise  Expo^sition,  i*  o\}^\  at  197  Asylum 
,  and  all  those  attending  our  convention  arc  cordially  invited  to  go 
and  inspect  the  exhibit. 
Mil.  GaA\ifs:   Mr.  President,  there  is  one  thing  which  occurred  to  nie 
1  would  like  lo  suggest,  and  thai  is  that  the  constitution  with  the 
tments  up  lo  date  be  printed  in  the  next  annual  rcpctrt.     1  think  it 
ti  «  creal  deal  mttre  convenient  to  have  the  constitution  in  each  annual 
report*  and  I  would  move  that  the  constitution  and  by-law^  be  printed 
m  the  tieat  annual  report,  corrected  up  to  date 
^^  J^Lemxiji:   1  second  that  motion, 

^H  Pn&sinCNT  Foan:    Motion  is  made  and  seconded  that  the  constitution 
^^■mI  by-laws  as  amended  to  date  be  printed  in  the  next  annual  report. 
^H  Motion  p4tf5cd. 

^^    Mm^  Bush  :    I  would  like  to  move  that  the  Secretary  have  printed  and 
dbtftboted  to  members  a  small  book  containing  the  constitution  and  by- 
and  also  a  list  of  members.     Such  lint  shall  give  date  of  admission, 
>s  and  an  indication  at  the  names  of  pa^t  and  present  ufhcers  show* 
ioif  Ibe  oflicc  held  and  the  year  such  oflice  was  held. 
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i  al5o  would  like  to  second  this  tnotioti  atid  it  seems  to  me 
tt  tM  ill  line  with  the  thought  that  we  ought  to  try  and  do  what  good  wc 
cjin  to  cmnmunitics  a^s  well  as  to  ourj*elvc$.  It  seems  from  what  Mr. 
iJwtii  ^aid  that  the  machinery  is  already  in  motion'  II  is  the  office  of  the 
State  Library  Committee  to  suggest  and  recommend  lx>ok>  to  the  dif- 
fer«it  hbrancs.  I  know  hbraries  have  frequently  consulted  with  individ- 
tial  scientists  in  regard  to  hooks,  and  it  seems  to  me  that  if  we  suggest 
4  list  of  the  most  practical  and  worth  while  literature  in  engineering,  it 
woiilct  be  a  good  thing  and  it  would  seem  to  l>c  our  duty  to  so  do.  I 
hope  the  motion  wilt  prevail. 

Ml.  Bu>rcii:    It  seems  to  me.  Mr.  President  while  I  am  heartily  in 
•ritipaihy  with  the  mam  idea  of  the  resolution,  that  there  is  perhaps  a 
better  way  of  operating  than  the  one  suggested.     And  1  say  that  instead 
of  the  chair  appointing  a  committee  of  five  the  matter  be  referred  to  the 
rd  of  Direction  that  members  of  the  Society  may  suggest  any  work 
^ook  to   ihem   and   then   that   the  board   shall   consider   and   make 
rrendatjons    from   the   works   presented  by   the  members.      I    will 
'  that  the  motion  be  amended  so  that  it  will  read  in  that  way. 
I  second  the  amendment. 
Pkesidckt  Foko:   I  will  ask  Mr.  Owen  if  he  will  accept  the  amendment 
Ma,  OwEw:    1  will  accept  it. 
>(otion  was  then  parsed  as  amended. 

Mil  Clasx  :    On  behalf  of  the  Committee  of  Arrangements  I  would 
kc  to  re<juc?fl  all  those  local  members  who  kindly  volunteered  to  assist 
entertaining  over  night   to  sec  lo   it»  that  if  they   haven't   already 
partjctilar  member,  they  will  try  and  do  so  soon. 
Jacksox  :    I  have  a  little  matter  I  would  like  to  brittg  up 
tbr  consideration  of  the  Society.     In  fact,  I  have  two  matters,     Wlien 
tirit  took  the  office  of  Secretary,  in  lookuig  over  back  reports  of  the 
ciety,  I  saw  scattered  tlirough  them  m  several  places  obituary  notices 
^ncerning  diflferent  members  who  had  passed  away.     In  speaking  to  my 
redccessor  in  regard  to  writing  these  notices  I  was  told  that  the  Society 
id  ^own  to  consider  obituary  notices  obsolete,  and  that  aJl  mention  in 
that  form  of  the  decease  of  brother  members  had  been  dispensed  with 
vote  of  the  Society. 
Now,  I  would  like  lo  bring  it  before  the  Society  at  this  time  and  get 
sion   in   regard  to  the  matter,  because  it   seems  to  me  it   is 
unchristianlike  to  let  a  member  pass  out  from  our  midst  with- 
even  at  limes  the  Secretao'  knowing  of  his  decease.    There  was  Mr. 
ts,  one  of  our  oldest  members,  and  no  notice  at  all  of  his  death  hat 
to  the  Secretary'-     ^f  would  not  have  appeared  in  your  minutes 
It  Mr  Bunce  vouchsafed  the  information.     It  seems  to  me  some- 
should  be  done      If  it  does  not  take  the  form  of  an  obituary  notice 
[it  take  the  form  of  a  committee  appouited  to  draw  up  resolutions 
(ipathy  or  something  of  that  kind.      1  think  the  pnsitmn  of  the 
II  taking  no  notice  of  a  brother's  decease  and  of  letting  him  pass 
OMf  midst  witliout  any  expression  of  regret  is  wrong     1  hope 
S<idety  at  this  meeting  will  take  some  action  looking  toward  chang- 
fltat  form  of  procedure. 


Pic  jther  Tiatter  s-  ±is  inmiar  trnm  :iic  Committes  <Jt  die  Amercan 
Sicrty  -jf  *nvTi  Emfjiitjer*  in  ttic  St  E^uis  Expusmon. 

Sr.  Luuis.  Mil.  Scgt  c.  1903. 
T)    he  C.jnnecncn{  i'l^trtfry   >r  Cini  Engmeers.  -Y«rED  London,  Camn^: 

Tbc  -Vmcrrcan  Sicrety  it  Gni  ^!i>^M'»^'y'^  has  appomtEd  tfie  above 
naine«i  Committer  rxj  rrpresenr  .t  it  rhc  Cmrcr^ai  Expositxoix  tn  be  bdd 
at  St  Louis  in  :<xu.  ^  onmnisiioratc  die  L^omsiami  Pnrdiase. 

It  !<  the  purpose  it  the  Committee  :o  zjilecr  and  piea^mt  an  cxinbit 
•>t  nian2r»  ^ilutT11t^lpil:^.  muuc!>  onti  ic^-crrpnons  it  Amerrcan  engineer m^ 
•^orks*  prmcrpaily  '.vnrk  ieMjjned  'jy  meniber?  of  the  Aiimiran  Sociecy, 
•▼men  -t  :ij-  beiicve^i  ^nil  be  ot  .jreai  interest  loth  to  laymen  and  engineers. 
It  :s  intendc«i  aiso  tw  make  'he  lieaikiuartcrF  ot  the  Sociecy.  which  wtH 
be  :n  the  Libenii  .\rt5^  Building,  i  snter  if  nformation  as  ai  other 
exhibits  in  the  Expo«tit»n  '.vmch  may  le  ri  engineerings  interest  There 
will  X150  be  I  register  which  \TitI  letp  »ne  to  *ind  and  meet  his  friends. 
and  t  :s  *Tope«i  th;it  the  ■lealLqua^ter?^  may  ^rre  as  a  rallying  point  and 
Tindezvous  for  lil  -isiting  -rrngmeer^. 

Tlie  members  of  the  Cmnecncnt   Sicety  of  »r:vii  Fngiiiegrs  are  cor- 
haily   tnvrte^i  tti    ivaii   'hemsefve^    n   the   oonvemences   *xj   be   provided 
by    lur  Socien.'    iunng  their  vT«t  *»•  St  Louis  and  the  Expositfon.  and 
•t  's  hoped  that  a  *arge  pnipumon    »f  them  will  be  afaie  to  -io  so. 
3y  onier    if  the  Committee. 

rl.  J.  PnszFis. 

TTiis  communication  '.ia>  been  recc'vciL  presentefi  'o  the  Board  ot  Ehrec- 
rion  -and  by  them  voie«l  m  'je  read  at  rhis  meeting, 

Pn£i!4iitNT  Fowl-  What  di^spoMtiou  will  you  make  m  regard  to  these 
:w«j  matters  of  the  Sorretary. 

Mr.  Keldh^o:  In  regarti  ro  the  obituary  !X)tices.  I  move  that  the  Secre- 
tary insert  !n  our  n*:.vt  aimuai  -ep«jrt  i  :K*ace  oroperty  worded  of  the 
decease  of  jur  bruiher  rucinber.  '.  P  cJogart,  and  that  be  be  empowered 
also  :o  wnie  a  4iort  account    it  Mr    Bogart-  career. 

Memher  '  WDuid  ruTietid  <<>  'hat  'he  motiou  will  be  that  die  Secretary 
prepare  a  list  of  thuic  who  iiave  lied,  i^ive  paxtictiiars  regsrdiiig  cher 
birth,  etc  and  pubiisu  :hit  'ist  each  year  iu  the  report 

Mr.  Cad>*£ll  I  wouid  ike  ro  add  that  the  same  ap^iy  to  Mr.  Atkins 
that  Mr.  Krilogg  ^ugjce<tcd  n  -^egard  to  Mr.  Etogart.  It  4Kntid  also  apply 
to  my  other    iecciised  nwinber. 

Mr.  ?viii_Lij<;<i ;    \  will  modify  my  ^nouou  -^  that  it  will  take  in  ail. 

S£LK£T-Niiy  J.\L  ."vc^jN  I  wouid  like  to  further  unend  f^^  ^^ir^Mm  to  <^»^ 
•ritect.  N'«>w  "lie  Secretary  can  obiaui  the  iaformaiion  that  it  has  bcm 
suggested  lie  tnuid:  but  t  ^enis.  to  me  the  rule  in  most  bodies  of  this 
ivind  IS.  hat  wiieii  the>e  matters  are  taken  up  they  are  gemraily  tefdied 
';o  Hime  lomnuttee  and  that  committee  'S  usually  contused  of  "ttiiwa*** 
friends    jf  "he    leceased.  aud  they  are  supposed  to  be  so  weH  ^oqnainted 
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with  him  that  they  are  better  able  to  write  a  notice  than  is  the  Secretary, 
who  has  simply  received  the  information.  And  I  think  the  best  metliod 
to  pursue  along  this  line  is  to  appoint  a  committee  each  time  and  have 
that  committee  present  resolutions,  not  only  to  the  Society  but  to  the 
family  of  the  member  as  well. 

President  Ford:   You  would  do  this  at  each  successive  meeting? 

Secretary  Jackson  :  Yes,  now  that  we  have  a  two  days'  session. 

Mr.  Kellogg  :  Perhaps  I  did  not  explain  myself  clearly.  I  believe  one 
man  can  do  as  well  as  three. 

President  Ford:  Did  you  offer  that  as  an  amendment  to  the  original 
motion,  Mr.  Secretary? 

Secretary  Jackson  :    I  did. 

Member:    I  second  the  amendment. 

Mr.  Bunce:  Mr.  President,  some  years  ago  I  had  occasion  to  put 
myself  on  record  in  matters  of  this  kind  and  I  must  confess  that  per- 
sonally I  am  of  the  same  mind  as  I  was  then.  I  heartily  agree  witl.  the 
motion  as  made  by  Mr.  Kellogg  that  a  notice  should  be  spread  on  our 
minutes  with  a  short  account  of  their  careers  when  a  member  has  ditd, 
but  when  you  go  beyofid  that,  I  say,  personally  I  am  not  in  sympathy  with 
a  set  of  resolutions,  for  I  am  led  to  believe  that  they  are  so  largely 
matters  of  form  and  to  a  great  many  people  almost  meaningless  in  that 
they  are  generally  drawn  on  such  similar  lines,  that  they  never  appeal 
to  me  at  all.  I  do  think  some  account  should  be  published  of  the  lives 
and  work  of  our  members  after  they  pass  away  from  us,  but  I  don't 
believe  in  embodying  it  in  the  form  of  resolutions. 

Mr.  Tracy  :  I  don't  think  Mr.  Bunce  is  alone  in  that.  I  think  there 
is  a  growing  dislike  against  these  formal  resolutions. 

President  Ford:  Mr.  Kellogg,  will  you  state  what  you  understand 
your  motion  is  with  the  amendment. 

Mr.  Kellogg  :  My  motion  with  the  amendment  is  this :  That  a  commit- 
tee of  necrology  be  appointed  by  the  President  to  seek  out  and  obtain, 
cither  by  themselves  or  of  anyone  from  whom  they  can  get  it,  sufficient 
information  to  write  a  short  account  of  each  deceased  member's  life  or 
career. 

President  Ford-:    You  have  heard  the  motion  as  amended. 

Motion  as  amended  passed. 

President  Ford  :  The  tellers  are  now  ready  to  report  the  result  of  the 
letter  ballot. 

Mr.  Spencer:  For  President,  there  were  loi  votes  cast,  of  which  Mr. 
Punderford  has  45,  Mr.  Geo.  K.  Crandall  38,  Mr.  F.  L.  Ford  12,  Mr.  A. 
B.  Hill  3,  and  the  rest  scattering. 

President  Ford:  As  there  is  no  majority  the  ballot  becomes  informal 
and  you  will  cast  your  vote  for  President. 

A  ballot  was  then  taken  and  there  were  57  votes,  of  which  Mr.  Punder- 
ford had  41  and  Mr.  Crandall  16. 

Mr.  Corson  :  I  would  like  to  move  that  the  election  of  Mr.  Punderford 
be  made  unanimous. 

Passed  and  cries  of   "Speech,"    "Speech." 
II 
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Mr.  Kellogg  :  Mr.  President,  we  have  got  something:  to  say  about  this 
matter.  You  must  not  think  just  because  you  have  been  President  that 
you  can  draw  out.  The  President  has  been  put  on  the  Board  of  Direc- 
tors before  and  the  Society  wants  you.  The  only  mention  I  ever  heard 
about  the  number  of  Hartford  men  being  on  the  ticket  came  from  Hart- 
ford. There  is  no  electioneering  for  any  city  or  any  town  in  our  Society. 
If  there  is  anything  savoring  of  local  matters  drop  it.  I  know  the  Society 
wants  you. 

President-elect  Punderford:  I  would  like  to  ask  the  members  to 
insist  upon  Mr.  Ford  taking  this  election. 

President  Ford:  I  declare  Geo.  K.  Crandall  and  C.  M.  Jarvis  elected 
Directors. 

Mr.  Kellogg:  Mr.  Jarvis  is  all  right,  but  I  don't  see  how  you  can 
declare  him  elected. 

President  F'ord:  Doesn't  th^  withdrawing  of  the  first  man  elect  the 
next  two? 

President-elect  Punderford:  Mr.  President,  will  you  not  kindly 
reconsider  your  withdrawal ;  we  should  like  to  have  you  serve  and 
we  should  like  you  to  declare  this  election  as  the  members  have  made 
it.  With  the  permission  of  the  members  I  would  like  to  take  the  chair 
for  a  moment.  It  is  altogether  unusual  and  unparliamentary  I  know, 
but  if  you  will  withdraw  from  the  chair  for  a  moment  I  would  like 
to  take  it.     (Mr.  Punderford  takes  the  chair.) 

Gentlemen,  if  no  one  objects  I  will  preside  for  a  moment,  and  unless 
Mr.  Ford  adheres  to  his  expression  I  declare  Mr.  F.  L.  Ford  and  Mr. 
Geo.  K.  Crandall  elected  Directors. 

(President   Ford   resumes  the  chair.) 

Mr.  Chandler:  We  have  made  arrangements  to  give  respect  to  the 
dead.  Now,  I  think  there  is  one  of  the  living  who,  i)erhaps,  ought  to  be 
considered  at  this  time.  I  don't  know  as  there  has  been  a  great  deal 
said  about  the  twentieth  anniversary  of  the  existence  of  our  Society, 
but  this  is  the  twentieth  annual  meeting.  And  away  down  in  Bridge- 
port is  a  gentlemen  who  was  not  very  young  twenty  years  ago,  but  who 
was  practically  the  founder  of  this  Society.  He  is  not  able  to  come  to 
the  meetings  any  more,  but  1  do  not  doubt  that  he  is  thinking  of  us 
to-day. 

I  would  move  that  the  President  of  this  Society  send  this  tele 
gram  to  Mr.  Hull:  (Following  is  the  telegram  as  afterward  amended  by 
Mr.  Bunce)  :  "B.  H.  Hull,  Bridgeport,  Conn.  The  Connecticut  Society 
of  Civil  Engineers  assembled  in  Hartford,  two  hundred  and  twenty-five 
strong,  send  greetings  to  the  founder  of  the  Society  on  this  twentieth 
anniversary." 

Mr.  Bl'nce:  Mr.  President,  Mr.  Chandler  has  rather  got  the  start  of 
me  in  that  I  had  proposed  at  the  banquet  this  evening,  as  I  noticed  the 
toast  to  be  responded  to  by  Mr.  Kellogg,  that  at  that  time  the  Society 
should   drink  the   health  of  the   founder  and  first   President,  and   send 
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Wc  c!uinot  fail  to  apprccutc  the  mfJiiii mental  wurk  in  road  construction 

irltich  the  Hon   A,  C,  StcmlKTg  did  for  his  own  town  of  West  Hartford. 

He  wa>  one  of  those  who  not  only  believed  ni  the  improvement  of  onr 

highwayHi  but  had  the  necessary  tact  to  interest  \\\&  townsmen  sufficiently 

tr»  aurj  out  his  carefully  dctuilcd  pkn.     I  have  no  doubt  his  practical 

it  ion  in  permanent  road  construction  so  close  to  our  Slate  Capi- 

J  to  pave  the  way  for  the  organt/alion  of  our  State  Highway 

Jcp^rtnjcttt 

I  have  a  J  so  always  had  a  great  deal  of  respect  for  the  third  member 

the  Commiiision,  the  Hon.  Wm,   R.  MacDonald  of  Cromwell,  and  1 

ivc  no  doubt  these  two  Commissioners  were  of  great  assistance  to  the 

lie  of  Connecticut  in  getting  the  good  roiads  movement  properly  started 

ltd  in  helping  to  overcome  the  large  amount  of  lukewarmneiis  which  at 

ru  confronted  them. 

Bill  to  «)iir  present  Highway  Commissioner  must  be  given  the  credit 

shaping  and  rounding  out  our  highway  system  to  its  present  condition 

ure      Hy   his  persuasive  and  p<'»^*^*slent  efforts  he  has  at   last 

in  mducmg  the  few  remaining  towns  to  come  into  the  fold, 

that  lo-day  he  stands  with  a  united  front  of  one  hundred  and  sixty- 

(Itt    lOWtlli. 

distinguished  reputation  he  has  gained  as  the  head  of  his  depdrt- 
has  not  been  obtained  by  a  lavish  expenditure  of  the  Staters  money, 
tit  by  ^cciinng  maximum  results  from  minimum  expenditures. 

aer>onald's  Model  Macadam"   is  now  recognized  as  the  standard  of 
icA.  and  all  the  States  which  have  taken  up  this  great  subject  are 
lt<!eavuring  to  reach  the  high  standard  he  lias  set. 

I   take  great   pleasure  in  presenting  at  this   tmie  tbc  Hon.  Jarnc*  H. 
facDonald,  the  father  of   *'Mac Donald's  Model  Macadam'*   and  of  the 

road^  movement  in  Cotmecticut. 
Mr,  MacDonald^ s  paper  is  printed  on  page  SJ. 

pEicsmKKT  Foan:  1  am  sure  we  have  all  been  delighted  to  bear  to-day, 
wc  always  are*  from  our  State  Highway  Commissioner.  Wc  are  all 
e  to  him  that  we  somehow  feel  as  though  we  were  equal  share- 
in  whatever  has  been  done  throughout  the  state. 
The  tnotion  is  made  and  seconded  that  we  extend  to  him  now  a  hearty 
te  of  thanks  for  his  address. 
Motion  passed. 

Fit£stiicNT  Fowj :   Take  that  home  with  you^  Commissioner. 
J  Tile  meeting  then  adjourned  to  meet  at  the  Hartford  Club  at  6.30  for 
banquet.     President  Ford  announced  that  all  those  interested  in  the 
ft  wings  ami  the  model  of  the  new  Hartford  bridge  miglu  see  them 
President  Graves*  office  which  was  kept  open  for  the  convenience  of 
mnnbers 
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^f?lt  *irl<l  u|i  and  not  passed  tipoii  htr  eleven  mr»ntli'^.  and  I  can  recollect 

r  vssLS  WAiktng  ihroiiKh  Kcncy  Park  and  <iaw  an  enjfinc<;r  coming  toward 

looking  happy  and  conlented.     He  had  an  old  felt  hal  i>n  ihc  back 

his  head,  trousers  were  rolled   up,  arms  bare  and  sunhnrncd  ;    but 

at  cjinght  my  attenliun  mo«»t  in  the  frame  of  mind  I  was  Hi  that  time 

the  fact  that  behind  him  strode  a  fellow  at  the  end  of  a  string ;    this 

had  a  bunch  of  sticks  on  one  shoulder  and  on  the  other  he  carried 

And  I  thouicht*  as  my  mind  wandered  hack  a  littk*  way.  that 

bdd  hcen  times  when  1   wished   I   mi^ht  have  been  an  enjfinccr's 

»f)d  carried  an  axe. 

Srrrral  times  during  tjje  last  few  months  I  have  received  conimunicii' 

tioi^  from  gentlemen  who  wi«?hed  me  to  intercede  for  them  that  they 

kt  *ccure  a  situation,     Xow,  you  all  know  that  we  are  building  a  big 

Hdipc  hete  over  the  Connecticut  River,  bclw^een  Hartford  and  East  Haru 

rd,  and  the  burden  of  these  letters  was  that  the  men  wovtld  like  to 

tire  positions  as  inspectors  of  the  work.    So  meeting  the  chief  engi- 

Mr.  Graves,  one  day^  1  siwke  to  him  aliont  it  and  he  said.    **My 

ayur,  this  is  something  new   for  this  part  of  the  country,  building  a 

of  this  kind;    and   we  are   not   going  to  employ  any  ordinary 

tors  or  laborers,  we  arc  going  to  have  only  competent  engineers 

this  work/'     And   1  have  been  wondering  ever  since  whether  Engi- 

Graves  was  going  to  establish  a  civil  service  bureau  or  build  up 

fwlttkal  machine 

Here  with  us  to- night  are  men  from  various  parts  of  the  country,  and 

in  fpcaking  to  one  of  them,  whom  1  hope  wc  shall  have  the  pltasnrc 

listening  to  shortly,  1  said  he  would  find  Hartford  a  very  fine  city 

%i\  that  we  have  a  faculty  for  givmg  very  gocwl  clinners.     **Why,"    says 

"1  don't  wonder  at  that;    you've  been  a  long  time  ar  it"     But  even 

o«gh  tt  be  so.  I  think  we  m  fl  art  ford  have  very  mtich  to  be  proud  of. 

looking  hack,  do  we  here  in  Hartford  realize  that  wc  live  in  that 

on  of  the  country  where  you  can  find  more  people  in  one  day'^ 

|vel  than  in  any  other  part  of  the  United  States  ?    Within  a  few  hour^ 

de  nf  Hartford  we  have  seven  million  people,  and  when  wc  think  that 

fcnford  and  a  few  hundred  miles  surrounding  is  so  small  a  section  of 

bis  ureal  country  wc  will  fully  realize  oiir  imfHirtance 

We  have  sent  i>ut  from  our  midst  to  other  parts  of  the  United  States 

who  have  been  pioneers,  who  have  taken   with   them   the  lesson- 

eis-ed  here  and  who  have  made  their  mark  in  other  parts  of  the  land 

firrhaps,  our  greatest  asset  is  the  sterling  citizenship  found  in  Han- 

Otir  men  can  overcome  the  greatest  obstacles  and  reach  the  pin* 

le  of  fame.    I  believe  the  capital  city  of  Connecticut  is  the  greatest 

in  the  United  Slates,  for  we  have  here  men  in  all  classes,  in  all 

sifics$es«  and  men  who  arc  known   for   their  worth   throughout   the 

ntry.     And  1  trust  that  your  honored  Ruests  here  to-night  will  receive 

a  reception  that  when  they  go  to  their  far  away  homes  lhe>*  will 

the  cjtpital  city  of  Connecticut  is  well  worth  our  highest  apprccia- 

and  deserving  of  all  the  good  thmgs  which  have  been  said  about  her 

Pitrsinr^T   Foun:    We  have  a  distinguished  gentleman  here  to-night 

Washington.  D   C     He  is  Uncle  Sum's  Good  Rcmds  representative. 
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wik*  gffntly  pleased  with  ilie  remarks  of  your  Mayor  in  rcjjurd  to 

work  of  the  state  and  what  good  things  it  has  done  and  inspired 

In  my  rcnwrks  «t  Boston  I  was  glad  to  !*ay  that  the  good  example  being 

by  their  highway  commission,  as  well  as  their  ability  and  the  plan 

ftl  *taie  aid,  was  really  a  very  great  service  to  ihe  nation  and  not  only 

f|o  ihor  own  state, 

PkKstiiCKT  Ford:  Gentlemen,  from  your  experience  thus  far  this 
evening*  iill  of  you  who  think  February  9.  1904,  a  red  letter  day  in  tlie 
kktory  of  our  Sixiety,  say  aye  (Unanimous.)  I  also  assume  the  dis- 
lifiptifihcd  guests  we  have  with  us  to-night  will  mark  the  days  of  Fcb- 
niir>'  a  10  and  11  as  red  letter  days  in  the  history  of  the  good  roads 
movement 

Tlir  next  red  letter  day  comes  on  February  t4th,  and  is  familiarly 
koown  a>  St  Valentine's  day. 

Wr  have  with  us  to-night  a  distinguished  Michigander.     I  am  inclined 

helieve;  aa  I  look  htm  in  the  face,  that  he  is  a  crooked  fellow;   but 

j,cscpericncc  witli  him  so  far  does  not  justify  me  in  saying  so.     He  was 

of  the  earliest   workers  in  behalf  of   highway  improvement   and   1 

ndermtand  he  is  a  red-hot  good  roads  man  and  one  of  the  must  promi- 

rni  in  the  cotmiry: 

While  he  is  undoubtedly  full  of  good  roads  information,  I  underftand 
aifo  knows  something  about  St.  Valentine's  day  and  1  am  going  to 
htm  to  lelJ  ns  just  what  he  knows  about  St.  Valentine**  day 
I  tmke  great  pleasure  in  presenting  Horatio  S.  Earle  of  Michigan. 
Mu.  EAJtlJc:  Mr  Toasimaster,  fientlcmen  of  the  Connecticut  Society 
C;  '-  rieer«»  and  Friends.'-It  is  true  that  I  look  crooked,  but  there 
a  '  between  me  and  some  politicians  and  the  difference  is  that 

cfuoked.     They  think  it  is  quite  fashionable  out  in  my  state  and 
of  the  politicians  have  been  trying  to  lo<:»k  crooked,  for  they  are 
the  frUows  they  always  send  to  the  legislature 

It  is  also  true  1  know  something  about  St,  Valentine's  day.  My 
pxHl  friendf  Commissioner  MacDonald,  whom  I  address  as  *'My  dear 
Totnr**  and  sign  "Your  faithful  Pupil/'  promised  me  fair  and  s^iuare 
that  [  would  have  an  opportunity  to  sit  and  listen  and  enjoy  one  banquet 
at  which  I  would  not  have  to  hear  my  own  %^oice. 

My  good  mother-in-law  and  I  don*t  agree  on  what  is  going  to  happen 
whm  we  get  to  the  Happy  Hunting  Ground.     She  has  got  an  idea  that 
^me  are  all  to  sit  around  m  a  circle  and  sing  everlasting  praises  dnring 
cteratty.     I  told  her  if  I   had  got  to  go  to  heaven  and  sing  and 
thi*  f»3ime  voice  and  have  these  same  ears,  1  would  rather  go  to 
other  place.    And  I  thought  I  would  not  have  to  hear  myself  talk 
-'      bttt  when  your  President,  Mr.   Ford,  wrote  me  that  I  would 
ted  to  respond  to  the  toast,  **What  I  know  about  St   Valentine'f 
that  relieved  me  of  .luy   very  extended  thought   l>ecause  T  have 
got  to  tell  you  how  it  happened.     And  while  I  am  a  Michigander 
adoplicm,  1  am  a  New  Englatider  by  birth  and  rearing     T  was  horn 
nd  rawed  up  here  in  this  old  Stale  of  Vermont  on  one  of  these  hillt- 
9wti  farms.     And  when  1  tell  you  that,  it  is  sufficient  to  make  you  believe 
father  was  not  very  rich  in  this  world's  goods. 


I  J. ,'  •  A  :  \  •■    f  V : L     .  N  V '."  \1.    \i  EZ  7 '.  N«:-. 

W -;  .  ■■■.  -li  *■."  *.:■•  ■••:  srn:  i— >tr-,-r^  ir.,:  -ir,.  inrr.fi  't't^:rt<  .::her 
■i'«-,  "c'^   \t-'       V  ■■•   I  \  !      Mciv    >-rii  i:i«  .  !  M   ■!   rt^iri  i-  -ii:'!.  :r.  '.'r.t  year 

V-vi  -.^;  A  !■•■;•■  I  ^*''--^r'r'a-  ■:r-:«*v"T  ^>i*  ii^-i-.r^i':  r  i.-  ~:c:-:  .15  ary 
jriM  ■!«.■•  jv:'  ■•■^:-v''  1  ?i-vM."*f  1:  J^v'-rrna.-.  '.'"!!•*  lay  ::3.:r.c  ir.-i  wen: 
■>x      •'■.    ■■!   'I.'     \  1^      I-    j»  1-."  '      Nv     r       '"':••?:   -;:»;.  ':kj    i'   zti*:  'A-rmen, 

i,.,;j^,»  M-'.M",'  -Ml.  i-  i:.'!  ^'j*  ;  \ '."v  .  !■!.-'  jrxfrr  T'r.ri  iaj  rarrf 
s  n-     H-    \  -^x     *•  .  1    -     M-.«»v"i  ■*::?     ;."  I'ii    ■"■  r.    i'.ii  '-v    '.    ~'.Z'^    'xzh    :■: 

'■•»iM.i  •  v"-*.^  '»M  ■  \!-  '"i-  'I'-  i  1^  :.!  ::ii  -tit  -:rz»ir  T:y  rr^rti-ir. 
'.HI  ■.  \-'?i  :r,  ■  !.i  ,.:  -:'-ir«-  1ij:»  \ii--:  hv  i-::!:  i-"  — ij«;r':-«i<  ir.-.: 
■»ivs-'  ?t  ■  .:i  u  V  i>«;  I  (K-irii  ■••'  -  ■  ••■ii.<:  'Hii.  ir*:  H-  «r: 
ii\  :i  v\-!  !■  ^  ■  .-I  ».s  ■•  u  M»  I'tiiiv:  ;'!i;  viiii-  :i>  "uv.-  ^^  "Tr^rr;"  '"•''^'t'.y 
1  \  '.^  ii  .-.^i  .:■  •  I'  ■'.;:  u!  -.  I't  It  ii'  ::ii:  Uiil  "  '  "AA-'.  'r.:^  'l^t 
■,      ii^-.       iv     \-  .•'!     \-!  i«  .M     ;    ":i  *.        •  MI     x'hIl-      \vm    r-"<    ir:    T-rs^r: 

"•.  !\'',  i  \  .^  ti  ;;s.  '.:.!  .  •■*  :ni;  r.i«i  "«■  :iK*  ":!'rrr:  r  j: 
\-fh-4ti      ■*:i-  ••Ik-.       ti*     ;.-      ti—-"     i»      I     u     "Tirne^rviir.    ':^::iz^'t 

.il      :  'X     .  >■     <■•       ■..  •   iMHi      .      1:1! 

\    i\  X  i:iv     '      -.:       .     \    1-i     ■       -Tt      :::.•    r     x-ti-    ^r^-f^r-rs    -:::.^    "Ty 

..■\,    I      -ji  V  ■■^'     ■''•i:iv-'N;-    11'     X  !       1  :«■    .-:     :riv*r    ii    »       ■' ii    ::i::    -m"    :ri 

■  11       :.i*'i  i--;     .-     ■  "i;      ->         ■.!       I-     ^■■'  "..     •  :           v:;m     »■    "•■';      -11    '     "Jr: 

■'••»    X  '^    .  •.^^.•i-.  ">.            ■.'     !..        ^  ■     :       v*".p      i     ::.■■  *:i;:i    4Z"'t>    ■■'"':   1 

i^iii     .     -..  .■<  •»  '-.   •     .;•  .'.•■■.     ■:.:'•'■■•,           •'.    .1'-   -u:iin'*  -^I'liiiT-r^    :»- 

I*.-    ...XX,  '     '-.      ■<»   .    t     \...-<  :    •' .1    .      \  •■      -.r.w    rt-"'-    n    n-r.    i:i«:  trie 


,  •\ 

"V 

■  r 

»v 

:JVi 

-:•  1 

i'" 

-!• 

T 

r— 1 

:;:. 

I 

-::; 

l;  i 

.i         I 

■  \v 

"T 

T    .- 

*  ■  •  • '. 

•          • 

■•w 

- 

■■-t 

... 

It- 

nU 

IV 

■;      • 

"  '  ^' 

•.■.»■■ 

7 

-    ■ 

1  r 

■-. 

■■    ■ 

T- 

.1 

rj 

..-. 

; 

:r 

X 

•ir 

-.-^ 

^' 

- 

ii:t:- 

■*- 

;i 

.If 

J.' 

■- 

- 

'■; 

:    ■■ 

■XV 

rKOCKEDlNGS, 


'45 


than  1  can  Greek  or  Latin,     Ii  seemed  to  me  that 

the    huntllt   of   that    pickaxe   was    symbolic   of   ca|>ita1.    useless   without 

Ubor.      It  fcctncil   to  tnc  as   T   looked   at   that   pickaxe   iliat   the   larger 

fitut  of  the   rimteriat   in   the  pickaxe   was   symbolic   of   im,^ki11ed   labor, 

[«»f  wliirh  ihere  is  a  great  amount   in  every  Mate  in  the   Union.     And 

lit  termed  lo  mc  that  the  potnt*  of  that  pickaxe,  being  able  to  go  both 

rwmy*,  were   fiymboHc   of   my   eyes,   and   not   only   that,   hut  they   were 

lYjmbDtic  of  civil  and  mechanical  engineering.     It  ts  a  great  benefit  to 

every   *tate  m  I  he  Unioji  that  ir   has  such   men  a-s  engineer?  to  make 

ftiratght  the  criH>krd  paths,  and  make  smooth  the  ways.     And  U  scorned 

Ito  me  that  with  your  education  >ou  ought  tt»  not  only  lay  out  and  direct 

work,  but  yuu   ought   to   have   an   influence   upon   that   uncditcalcd 

ft  cU^s  of  laboring  men  and  the  mm  ihat  have  the  capital,  so  th;it 

apitat  and  lal^»r  may  work  hand   in  hand   in  all  good  work^i  as  the 

[  i^ick^xe  does  in  the  hands  of  a  gm>d  laborer. 

PjicsiiutNT  Ford:    Among  my  many  duties  as  tosstmaster  this  evening 
Pi  ha^x  one  which  T  will  take  ihe  liberty  of  doing  at  this  time.     I  suppose 
[you  wdl  thmk  it  ts  a  little  late  for  a  Christmas  present,  but  1  have  on« 
present,  and  1   am  going  to  present   it  now. 

At  our  busmess  meetmg  this  morning  the  Hon.  WilHam  O.  Seymour. 
ICfvil    Engineer   and    Railroad    Commissioner,    was    unanimously    elected 
[to   hufiurar>'   memWrship   in   our   Society,  and    1    take   this   opportunity 
cif  presenting  the  membership  to  him,  and   I  would  tike  to  have  him 
nd,  tl»Jt  you  may  all   see  htm,  then  you  will  always  know  him  by 
Biglit. 
Mil  Sevuouk:    Mr  Chairman, — This  is  a  genuine  surprise  to  me,     I 
I  twt  aware  I  had  been  fnadc  an  honorary  meml>er  of  your  Society.    To 
[Winn  with.  I  want  to  thank  you  all  personally  for  extending  to  me  an 
'  biviiaiion  to  be  your  guest  on  this  occasion,     I  appreciate  tht*  privilege 
very  tntich,  and  am  sincerely  grateful  to  you  for  it.     I  wish  lo  congratti- 

>Ule  the  retiring  president  of  the  Connect icui  Society  of  Civil  Engineers 
Ibr  tile  vei7  flourishing  and  prosperous  cotidition  of  the  Society.  Ccr- 
titnly  it  is  very  6t  and  proper  that  the  engineering  profession  should 
get  together  aud  discuss  and  talk  over  important  questions  concenu'ng 
the  work  iti  which  they  arc  engaged.  Thi-  medical  profession  do  this; 
tlie  Icsa!  profession  do,  and  certainly  the  entnuecrs  should  do  the  same 
^ifif^;  and  t  rejoice  that  this  SiKriety  has  grown  and  prospered  until 
ha*  arrived  at  its  present  npJendid  condition. 

I  want  lo  say  another  thing  to  the  younger  members  of  the  profession* 

|tt«t  a  word  only,    ft  seems  to  me  that  the  tendency  during  these  mod- 

tifDes  IS  to  specialize.     It  is  so  in  the  legal  profession;    there  is  the 

tonioration  lawyer,  the  patent  lavfcT<*r  and  the  various  hranche?i  of  that 

[^fession.     It  is  the  same  in  the  medical  profession;   wc  have  the  doctor, 

kihe  specialist  in  different  diseases,  and  the  work  is  divided  up     The  time 

iwas  when  the  civil  engineer  was  expected  to  spread  himself  out  over  all 

[the  various  liranches  of  his  profession      Rut  things  are  now  changing, 

[dfid  t   believe  the  only  way  in  which  a  ynung  itian  can  make  himself 

acd  m  his  work  is  to  devote  himself  entirely  lo  one  single  branch  of 
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fnvftt  JMiper,  bow   il    seemed  tu  l>c  ihe  wife  of  :t  man  so  much 
Irler  than  she.  and  5hc  replircl:    **Why,  really  now,  when  my  husband 
^%*'*  nie  1  fed  hs  if  old  a^cr  wa<i  faUing  gently  over  roc.  don't  you  know" 
U»- nil! lit,  being  officially  rated  as  an    "Old  Guard/*    I   imagine  that 
ftgr  IN  gr;i$|>ifig  me;  pcrhap«i  warningly,  le.st  yoii  should  get  onto  tny 
G.  ctirve*. 
[To  aid  roe  in  recalling  those  old  dayd»  Mr.  Graves  kindly  loaned  mr 
complete  file  of  reporli.     It  is  ^aid  of  newspaper  men  that,   when 
ipet   their    papers,   the   t'lrM    things    they    hxtk    for   are   iheir   own 
'  ns^^     Me  too.     For,  as  I  went  over  the  report f^  I  looked  fir^t 
m1'*  of  my  Dwn  doings.     For  the  first  three  years  Chandler  was 
^,  aiwl  I  was  secijHd  vice  president,  but  of  what  1  sutd  or  did  nothuig 
red,  tiiat  I  noticed,  until  nearly  the  end  of  that  period     There  it 
wed:   *'On  motion  of  Mr,  Kellogg  the  meeting  adjourned/'    That  set- 
it     At  the  nejtt  meeting  Chandler  was  elected  president      Whether 
pu«ihed  Chandler*  c»r  he   pulled   me,   is  a  question   I   do  not  care   to 
ire  drscu*i*»ed.     But  I  am  obliged  to  state  that  when  Chaodlcr  vacated 
chair,  at  the  end  of  the  year.  I  was  lost  in  the  shuffle.     If  he  had 
ttnder  his  wing  I  think  my  head  and  feet  must  have  stuck  out.    To 
kr  ttfi  for  this  neglect  in  my  younger  days,  many  years  later  I  was 
in    citaide   first    vice    president    and    then    president,     t    mention    this 
mhow  that  no  member  «»houtd  ihuik  he  has  a  divine  righr  to  a  term 
presidesit  itnttl  be  has  sci^*ed  at  least  three  years  as  secr^nd  and  tw^o 
irs    a^    first    vice    presidetit.     Jacob's    record    of   ten    year?*'    servicf- 
*ly  to  get  two  wives,  and  one  of  them  forced  upon  him,  got  a  jolt 
It  had  stood  as  an  example  of  perseverance  for  thousands  of  years 
nd  it  was  time  for  somebody  to  jar  it. 

When  we  consider  those  of  the  **Old  Guard*'  who  have  stuck  closely 
the  Society,  regularly  attending  meetings  and  contributing  papers 
pd  )ocning  the  discussions,  and  arrangmg  for  and  carrying  out  excur 
ftf,  we  cannot  thank  them  too  much  for  their  dootion  to  the  causc- 
most  deserv^ing  of  thetn  is  Bradley  H,  Hull,  the  father  of  the 
eieiy.  All  of  the  O.  G.  salute  hitn  as  their  chief.  When  he  gave 
Ui*  Society  its  existence  he  was  nine  year*t  older  than  I  am  to-night, 
lid  I  liave  passed  the  half -century  mark,  and  the  boys  in  our  office  call 
a  back  number  The  virility  of  the  man,  his  optimism  and  enthu* 
ksm*  and  withal  hts  kindly,  generous  nature,  as  shown  by  his  record, 
as  we  know  him.  call  for  our  admiration  and  affection.  And  I  need 
i$k  you  to  know  that  such  is  your  feeling  toward  him. 
The  time  is  too  limited  to  speak  of  more  than  a  small  portion  of 
the  men  who  bore  the  heat  and  burden  of  those  old  days  Chandler. 
the  first  man  to  make  a  blue  print  on  cloth,  so  far  as  I  know,  t  have 
already  spoken  of.  My  closeM  friend,  W'etd,  died  in  his  prime. 
K  There  is  that  old  war-horse  Bunce,  who  has  worsted  me  m  so  many 
Bkbotef  that  I  now  wait  until  I  nee  winch  side  he  ts  on  before  I  say 
anything,  fie  may  dispute  with  Chandler  the  record  of  having  attended 
meetttigs  than  any  other  member  Jarvis  was  a  lower  of  itrength 
thnse  days.    It  used  to  do  my  heart  good  (and  it  resulted  in  improv- 
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itiisurcmcttt  for  that  rock,  its  harruc  and  twisty/*  1  tried  to  explain  thnt 
Ut<  cm  HKk  wa^t  to  be  shown  on  tht*  map  and  an  o\xr-moa>urcmnii 
al  any  place  wmild  be  noiiccnblc.  *'WeIl  well,  now/'  said  he,  *i  don  t 
want  jrr  lo  hump  it  up  in  anny  one  spot,  hm  shcattcr  it  along/' 

Otic  IS  tempted  m  the^^e  circnnistanocs  to  say  a  word  to  the  younger 
menibem — to  get  fatherly  and  get  left  Washington  engaged  in  civil 
enipnecrini;  and  so  did  Jay  Gowld,  and  I  recenlly  read  of  a  civil  engineer 
«cr\nng  a  term  in  statc'«  prison.  So  there  are  chances  for  all  of  yon 
Wlui  applies  to  the  civil  applies  just  as  well  to  the  other  hranche*^ 
repfcsemed  in  our  body.  Keep  up  and  increase  the  numbers  at  these 
mettitiR^  and  incidentally  help  to  boom  Martford.  Here  is  a  result,  before 
your  ryes*  of  our  annual  meetings  in  this  city.  The  *'(iood  Roads' 
pvupic  troni  all  over  the  country*  one  tliousand  »irong«  are  swarming  here 
and  tending  up  the  price  of  provisions.  This  city  is  full  of  history.  I 
mm  born  licre,  Terry  McGovcm  and  young  Corbetl  fought  here. 
GeiTtleiticn  of  the  Society,  I  wmH  clo^  with  a  tncisage  from  Mr.  Hull 
Thix  Society  has  been  like  a  beloved  child  to  him.  A9  it  were  from 
a  kind  a«d  loving  father,  whose  labors  are  over  and  whose  sojourn  on 
canh  U  Hearing  its  end,  he  sends  you  his  blessing. 

I*Ri^ii»iNT  FoifD ;    I  <mce  asked  a  friend  uf  the  highway  commissioner, 
**How  doc%  MacDonald  get  his  wonderful  pull?"     "Well/*  he  ^ays,   ''Mac 
|yi»  a  prrtt>  level  head  and  it  doesn't  make  any  diflFerence  where  he  goci' 
alwa>^  got  a  smile  for  the  children,  and  that  makes  the  mother^ 
Why,  if  Mac  was  running  for  any  pi>lilical  office  he  would  have 
one  of  the  greatest  tadtes  auxiliary  organixatsons  going  that  ever  was.**     I 
hare  the  pleasure  now  of  presenting  Hon.  James  H.  MacDonald.  State 
Highway  Commissioner. 
CoMMT^^sioNKK   MacDonai^o:    (AftCT  the  orchestra  had  playcd»    "Wc 
in*t  go  home  till  moniing/*)     It  won't  be  quite  as  bad  a.s  that,     i  am 
iflmicn,  that  with  this  convention  on  t*vmorrow  and  this  batt- 
el it,  and  after  that  plea.sant  little  introduction  by  your  President, 
o  IS  styled  the  Teddy  R(X>5evelt  of  FTariford  by  reai*oit  of  Ins  strenu- 
life,  that  1  shall  be  somewhat  like  the  lecturer  going  through  the 
'»L     In  one  town  he  happened  to  pass  a  drug  store,  and  on  looking  in 
window  he  saw  a  lithograph  of  himself  and  attached  to  his  dun  wa* 
that  very  iamiliar  sign  they  have  .at  all  drug  stores,    **Open  all   night/* 
Now.  when  your  I*rcsidcnt.  Mr;  Ford,  asked  me  to  speak  at  this  ban- 
l  felt  a  good  deal  like  the  old  Scotchman  who  had  been  aw^ay  from 
for  a  number  of  days  attenduig  j*omc  meeting?.     On  his   return 
his  wife  noticed  he  had  increased  his  girth  and  she  says.   **Sandy, 
is  it,  good  mon.  that  you  are  so  big'"     "Well/*    says  Sandy,    "you 
r  you  gave  mc  when  1  went  away  twelve  shirts,  and  you  told  me  I'd 
e  to  keep  clean  and  put  on  a  clean  shirt  every  day.    I  have  done  it/* 
other  word*,  he  thought  he  had  aUnit  enough  to  take  care  of.     And 
A  the  way  it  is  with  me,     The  pleasure  of  being  with  you  ha*  brought 
here  and  this  perfectly  informal  occasion  is  a  very  happy  one  for  me, 
Whett  I  was  drmkmg  the  difTerent  toasts  I  felt  a  good  deal  like  the 
down  here  along  the  Shore  Line  who  said  to  his  wife.   "Marii,  I 
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ay  m  my  travels  I  picked  up  a  copy  of    "Puck'*    and  found  a  picture 

which  lo  me  %ttfnc4  very  real,     li  showed  a  farmer  wjio  had  started 

E»r  50fue  place  aud  who  had,  by  reason  of  ihc  poor  roads,  lo^t  a  wheel. 

he  cau*e  was  plainly  shown  by  the  rut  in  the  road.     The  fanner  was 

liitiif  un  the  bank,  while  leaning  on  the  fence  was  another  farmer  who 

ras  made  to  say,   **\Vhat's  the  matter,  John?"   and  John  replied,   "Why, 

my  way  to  town  lo  vote  on  this  good  roads  question  and  T 

i'  wKecL    Thcre*s  a  lot  of  city  fellows  comuig  up  here  to  make 

vote  for  ifood  roads,  but  I'm  going  down  to  that  meeting  and  vote 

it  if  I  have  to  walk/* 

It  reined  to  me  such  a  very  strange  way  of  putting  it  that  I  sat 

with  my  pencil  and  wrote  this  little  story,     I  don't  claim  for  it 

anj  pi>ct)c  merit.     It  is  written  for  a  lesson  and  ts  not  a  specimen  of 

food  poetry 

FARMER   BHOWN's   CONVERSION, 

A  town  meeting  w*as  held  in  a  certain  town* 
And  the  fanners  all  came  from  miles  around  [ 
To  ftee  what  could  be  done  for  belter  roads 
To  sborleti  the  dii^tancc  and  increase  their  loiids. 

The  meeting  waxed  red  hot,  for  all  discu5!*cd 
The  great  question  of  ruts,  mud  and  dust. 
And  after  iwn  hi»iirs'  talk,  <|«iet  settled  dow*n : 
Then  up  ro«ie  rich  old  Farmer  Browni. 

"Ko*  *jr,  we  don't  want  any  good  roads 
To  raise  our  taxes  and  increase  our  loads 
Of  heavy  cup^^n^cs  and  big  bills  to  pay; 
We'll  just  pass  that  by  for  some  other  day** 

So  down  he  sat  with  a  quiet  grin 
For  settling  that  question  and  saving  his  tin; 
No  one  disputed  the  remarks  he  had  made 
And  when  the  vote  came,  the  old  roads  <»taycd. 

Brown,  he  forgot  the  adage,   "Every  dog  has  his  day," 
And   **he  who  dances  has  the  piper  to  pay"; 
Btit  the  bitter  lesson  he  learned  to  his  sorrow, 
"If  we  borrow  to-day  wc  must  pay  to- morrow," 

Owl  from  the  farm  at  the  break  of  day 

Comes  old  Farmer  Brown  with  his  load  of  hay. 

He  looked  at  the  road  and  scanned  il  o'er. 

Then  said  to  his  horses.    ** Pontes,  you've  got  a  chore 

To  bring  thjs  hay  into  old  Shinglctown, 

And  get  back  before  night»  ere  dark  settles  down/* 

Farmer  Brow^n  was  right,  Ihc  road  it  wjis  bad 
The  mud  and  the  nils  would  make  anyone  mad; 
Much  more  Farmer  Brown,  who  was  easily  riled 
At  the  slightest  I  rouble,— he  was  so  from  a  child, 

Shtnglctow^n  is  twenty  miles  from   Farmer  Br«>wn\ 
A  rough  road  over  swamp  holes  up  hill  and  down. 
Tite  first  ten  miles  he  managed  to  get  through, 
Bfit  there  w«i  still  ten  more  for  the  ponies  to  do. 
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•\  III  ii  lift   null .  :nu\  I  hen  he  came  i(>  a  hill. 

All  iilii  I'.irktM.-  -fnntifrh  i<»  make  any  icam  stand  still; 

Itiii  lilt  piHiio  wcni  ai  n  with  a  will 

-\iiil  ^.inii  liatl  Mu   iiriul  at  the  top  4^  the  hill. 

Thru  tlt^wii  ilir>   rami   lu  the  valicy  below, 
\\  lu'ii    tarnu".   lin^wii  i^ejian  to  pc-  slow 
t'li:    ii.i\\    ti{   Niriu'k  ;i  lireji,  nasT>  miri 
W  liri»    Tii)*}.Mn^  ami  pulimft.  ofi  cann  k  tirt 
iv»wi.  wjMi:  tin   wh«*'..  over  wen:  the  K>ad 
iiti.   .1  .iriM>  (tii.M.   aion}:-^uu  :iu  road 

.^\.*'\.    iwwt^   fon    iioim    :»$Mr  miie>  i-on:  town. 

•\iu    n.i:  ..  N»ii:    t.    inMi    to*  miu*-  aT-omir: 
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ai  Bndgcport  in  igoo.     It  was  the  most  painful  experience  I  ever 
through. 
In  the  tmiocencc  of  my  heart  1  accepted  a  position  on  the  Committee 
Arrangements  for  that   meeting  at   Bridgeport.     From   the  previous 
ihrrifig!.  and  careful  inquiry,  we  assumed  there  would  be  about  hfiy 
CM  present,   and   made   arrangements   accordingly.     1    traveled   to 
several  times,  making  arrangements  for  the  meeting^  and  I 
ahead  of  the  majority  of  the  members.     I  made  arrangements 
rt   dtnncr  should   be  at  Lehmann's,  and  went   through  a  great  deal 
:  labor  with  Mr.  Lehmann  in  getting  up  a  menu.     The  menu  I  wanted 
on  tlie  c<ivcr  the  raised  figure  of  a  large  red  lobster,  and  if  anyone 
lid  have  seen  the  number  who  showed  up  at  that  dinner  they  might 
lie  used  I  hat  raised  figure  as  a  photograph  of  myself, 
I  began  to  think  things  at  the  business  meeting  in  the  morning  at  the 
f Untie  House,  when  we  were  skirmishing  around  for  a  quorum,    and 
the  time  for  the  dinner  began  to  approach  and  the  members  did  not 
spirits  began  to  wane,  and  to  add  insult  to  injury,  when  we  got  ready 
I  take  that  littJc  tub  that  goes  back  and  forth  from  Pleasure  Beach  lu 
ann's  on  an  endless  cham,  we  found  it  had  broken  down  and  we 
_ky9tled  (or  rowboats  to  take  us  across. 
I  Well,  we  didn*t  get  to  Lchmann's  for  some  time,  bnt  when  we  did  I 
for  the  wet  goods  deparunent  to  brew  a  punch  to  cheer  our  fast 
ling  spirits  with  spirits  of  a  higher  proof,  rushing  to  the  door  on  the 
at  ol  each  trolley  car.  looking   for  the   reinforcements  that   never 
At  last,  after  wc  had  endured  the  agony  as  long  as  nerves  could, 
cnty  of  the   faithful   sat  down  to  a   Imng-up  gocKl   dinner     The   six 
IS  whom  we  had  engaged  to  sing,  dance  and  play  were  great,  and 
us   from  what   might   have   been   a   very   funeral   gathering.     My 
Kellogg  certainly  enjoyed  that  dinner,  and  as  I  remember  it*  after 
oysters  turned  his  back  on  the  table  and  led  the  slaves  in  their  tnusi- 
efforts.    One  good  point  was  that  my  friend,  that  Sage  of  the  Berlin 
nstruciion  crowd,  was  not  there  to  question,  as  he  did  at  another  meei- 

whether  I  was  feeding  them  kerosene,  cotton  seed,  or  salad  oil, 
Itxl  enough  of  tliis  sad  episode :   I  can  only  wish  better  hick  to  the  man 
I  tfies  to  rtin  the  dinner  end  of  a  midsummer  meeting 


SECOND   DAW    FEBRUARY    ioth 

:IIT  FoRH:    Gentlemen,  before  beginning  the  regular  program  I 
congratulate  the  Society  on  the  large  attendance  here  to-day.    I 
want  to  congratulate  the  committee  on  the  banquet  and  selecting 
menus 

esterday  I  did  not  announce  the  Committee  on   Necrology.     I   wiU 

lM»  now.    On  James  R  Bogart,  Chas.  A.  Ferry  and  A,  William  Spcny, 

RoswelJ  Atkins,  William  H.  Cad  well  and  Algernon  B.  Aldcrson. 

\tmS7  FoiU>:    As  you   see  by  our  program,  the  first  address  this 

is  **A  New  Water  Power  in  Connecticut."     1  presume  our  local 

reinember  the  suspicion  thrown  out  at  tlie  last  session  of  the 
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Vonn.    I   would   say  it  is  always  a  fileasurc  tc!i  have  the 
li%xrcd  by  our  members. 

»Gg;    Our   ranks  are  begimiing  to  thin   out   and   many  are 

o  thai  good  roads  convoniion.     I  would  like  to  go  myself. 

we  cotUcl  ^nish  our  discussion  and  end  the  meeting,  it  will  give  all 

be  members  an  opportunity  to  take  m  all  the  features  of  that  convention 

llic  CapitoK 

1   don'i   wish  to  interfere  with  the  discussion,  but   I  know  many   feel 

Iihey  would  like  to  go  over  to  tlie  good  roads  convention,  and  if  we 
bouhl  finish  the  discus<.ion  nc»w  and  adjourn  they  will  be  at  liberty,     We 
pre  had  a  fine  meetutg      We  have  all  enjoyed  it  and  dmi*t  want  to 
pi%3  anything, 
'    PxfsiticxT  Fo*d:   In  carrying  out  that  suggestion  I  would  a^k  if  there 
are  any  members  here  who  have  any  wish  lo  discuss  the  bulletins  or 
^pers  that  have  been  sent  out.     It  is  a  new  idea  this  year  and  I  thought 
would  be  be^t   lo  follow  the  practice  of  tlie   American   Society   and 
liM:u«  them  at  this  meeting.     It  has  not  been  as  successful  as  I  antici- 
ired  iKcause  I  have  not  been  able  to  secure  as  many  papers  a5  I  would 
ive  liked     We  have  only  put  out  two  bulletins,  but  they  were  good  ones. 
Mr.    BrRx:    l   for  of»c  have  appreciated  the  splendid  efforts  and  the 
•lilt  of  the  work  of  the  Committee  on  Arrangements.     I  wish  tu  voice 
owti  tndividtiaJ  thought  to  this  effect  and  would  like  to  put  it  in 
the  form  of  a  resolution  of  thanks  to  the  members  that  have  so  eflFiciently 
ikmc  their  duties. 
PtESiDcxt  KoRD:   Motion  is  made  and  seconded  that  wc  extend  a  vole 
I  mki  to  the  General  Committee  of  Arrangements,  lo  ihe  ilartford 
■t    Railway  Company,   tn  the    Hartford   Club   fnr  the   use  of  their 
tiful  building,  and  to  the  various  reporters  for  the  report  of  oiir 
cting%. 

Mn.  Kcujocg:   Please  extend  otr-  to  Commissioner  MacDonaJd  and  to 
layor  Sullivan. 

Mm.   CuAXtiAix:    The  engineers  of  the   Bridge  Commission  have  not 
mentioned  and  T  think  they  deserve  a  great  deal  of  commendation. 
PkE^iiiENt  FoKti:    1  would  UHxlify  that  to  include  the  contractors     All 
ll^<ie  in  favor  of  this  blanket  vote  of  thanks  say  aye 
Motion  passed  unanimously, 

PKKsitievT  Fohd:   I  would  like  lo  ask  if  you  desire  to  have  any  cxpres- 
I  uf  opinion  relative  to  holding  u  two  days*  session.     What  is  the  sense 
the  meeting? 

BifNCfc:    It  seemed  to  tnc  this  morning  when  1  asked  the  Secretary 
^fnany  were  here,  and  he  said  alxiut  sixty,  that  was  a  sufficient  answer, 
we  can  hold  sixty  members  over  night  it  answers  the  question. 
Piii:siUf.NT  Ford:    I  supp«^se  it  is  perfectly  proper  to  leave  the  matter 
the  hand!(  of  the  Board  of  Direction. 

Ma  Snell:    I  think  this  has  been  a  great  success  and  I  bad  thought 

pnncipal  feature  was  to  come  this  afterntion*  that  is  the  discussion^ 

.  the  President  has  said  it  should  be  a  principal  feature  of  engineer- 
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inji  wrtrk  And  1  warn  to  cxprcsf  my  dis^iiKihitmciit  "ih«t  wc  conld  not 
hji\t  ihai  and  1  hope  thi?  will  ncii  be  a  precedent  ior  fntme  xneetings  in 
iht>  rrs|%rn  3  hnpc  iherr  will  be  mare  of  these  WUctms  and  that  tbc 
nirmhns  wil!  dwri»f  them 

T'wsiniiK'r  PdRi.  Cn  rouri«t.  we  have  had  a  irrcat  deal  of  cxpericDce 
a:  ihis  Twf-  d^vf  «^i%5;inr.  and  wili  knnvr  hem-  to  do  it  hetfcer  next  trme. 
1t  Then  j>  nr  turthrr  hi»messk.  a  mnrinr  to  adiotxm  »  in  order. 

Xl«n»rii>j:  ihn.  ad'oimrd 


NAME  AND  OBJECT 

on  I. — The  name  of  this  Society  shall  be  the  Conhkcticut  SoatTY 

EWGlKrEERS. 


OBJECT. 

SiC  2, — Tht  object  of  thb  Society  shall  be  the  professional  improvc- 

l«ient  ol  its  members;    the  cncouragemem  of  social   intercourse  among 

bcn  ol  practical  science*  and  the  advancement  of  engincerinR  in  its  several 

lics»  to  Wit:    Civil,  hydraulic*  naval,  sanitary,  mechanical,  electrical, 

^ectural,  mining,  geological*  metallurgical,  and  chemical .  the  reading 

nd  discussion  of  papers,  or  to  hear  lectures  on  any  of  the  above  topics 

elating  to  engineering  science,  and  the  transaction  of  all  business  prop- 

rly  belonging  to  said  Society. 

ARTICLE  IL 

MrMBERSHiP, 

StcnoK  1. — The  membership  of  this  Society  shall  consist  of  Members, 
Honorary  Members  and  Associate  Member?;. 

MEMBERS. 

2, — Members  must  be  at  least  twenty-one  years  of  age  and  hav« 

ro  years*  actual  experience  in  some  branch  of  engineering  or  sur- 

reyirig.  or  *hall  have  been  graduated  from  an  engineering  course  in  a 

FcoUegc  or  uni^'ersity  of  recognized  standing,  and  they  only  shall  be  entitled 

10  vole  or  transact  business  for  the  Society. 

HONORARY    MEMBERS. 

Sec-  j.— Honorary  Members  may  be  as  many  as  tJie  Society  shall  elect. 
They  shall  have  no  vote,  nor  shall  they  be  eligible  to  hold  office.  Tliey 
*  It  .ill  have  the  right  to  attend  all  public  meetings  and  to  enjoy  such  other 
irulegcs  as  the  Society  may  see  fit  to  grant,  excepting,  however,  such 
H  aiorary  >rembers  as  may  be  elected  from  attive  mtmhership,  when 
they  shall  retain  their  right  to  vote  and  to  hold  ofhce. 

ASSOCIATE  MEMBERS, 

4. — Any  person  desiring  to  become  associated  with  this  Society, 
ru  not  eligible  to  active  membership,  may  make  application,  and  if 
»id  application  receives  a  favorable  report  from  the  Board  of  Direction, 
shall  be  acted  upon  by  the  Society  at  the  next  regular  meeting,  and  if 
utd  candidate  shall  receive  a  majority  of  the  votes  cast  he  shall  be 
declared  elected  as  an  Associate  Member.  Associate  Members  shall  have 
fw  vote,  nor  shall  they  be  eligible  for  any  office. 
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ASSISTANT    SKCRETARV. 

7, — The  Assistant  Secretary  shall  be  appointed  annually  by  the 
Pr«stUetit,  and  Kb  duties  «hall  be  such  as  would  pertain  to  the  office 
exieciittve  secretary. 

BOAHIJ  OF   lUKFXTtON. 

Sic  a. — This  Board  shall  consist  of  tlie  President,  the  two  Vice  Prcsi- 

Lrient!i,  and  the  four  Directors.     It  shall  have  supervision  and  care  of  all 

Ithe  affairs  and  property  of  the  Society*  and  shall  conduct  I  he  same  in 

f^iccoritaiice  willi  the  Constituliun  and  By-Laws.    The  President  ur  one 

9i  the  Vice  Presidents  shall  preside  at  all  meetings  of  the  Boards  in  the 

fcksr  of  seniority     In  the  absence  of  al!  these  officers,  a  chairman  pro 

\itm.  may  be  appointed  for  the  meeting.    The  first  year  after  this  section 

adopted,  four  members  shall  be  chosen  at  the  annual  meeting,  two 

hall  be  chosen   for  a  term  of  one  year  and  two  to  serve  two  years. 

[At   all    subsequent   annual   mcetinKs    two   members    shall   be   chosen   to 

vc   two  years.     Four   members   shall   constilute  a   riuorunt    to   trans* 

business. 

ARTICLE    IV- 

ELECnOKS. 
OFFICERS,    WHEN   FXECTED. 

SiCTlON  r — At  each  annual  meeting  the  Society  shall  elect  by  ballot,  a 
sidcnt^  two  Vice  Presidents,  and  a  Secretary  and  Treasurer,  to  serve 
^onc  ytAr:   also  tw*o  Directors  to  serve  two  years. 


NOMINATIONS,    HOW    MADE. 

Sic.  2, — A  nominating  blank,  containing  a  list  of  officers  to  be  voted 
lor,  shall  be  sent  by  the  Secretary  to  each  member,  at  least  sixty  (60) 
dajrs  bciore  llje  day  of  the  annual  meeting.  The  nominations  for  officers 
stuill  be  returned  to  the  Secretary  in  an  envelope  endorsed  with  the  meni- 
brr'$  signature,  within  twenty-one  (21)  days  from  the  date  ut>on  whilh 
the  bUoks  were  mailed  to  members,  and  shall  be  delivered  by  himi 
,  to  the  Boiird  of  Direction  at  a  meeting  to  be  held  by  them  to 
such  nominations. 
A  member  nummated  for  an  office  by  as  many  as  ten  (10)  other  men- 
may  beccmie  a  candidate  for  that  office.  If  a  member  be  nofntnatcd 
If  more  than  one  office,  he  shall  be  considered  as  having  been  nominated 

IfBit  office  for  which  he  received  the  most  nominating  ballots. 
If  no  member  receives  ten  (10)  nominating  ballot*  for  an  office,  or  tl 
n  there  should  be  no  candidate  for  an  office,  the  Board  of 
J  nominate  ai  least  two  candidates  for  thai  otBce. 
i  nummees  for  office  shall  be  notified  at   once  by  the  Secretary  of 
If  nomination  and,  unless  the  Secretary  receives  a  prompt  decimation. 
thaU  be  assumed  that  they  have  accepted  such  nomination 


^; 
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ELBCTnoKfi.  HOW  cxornuciED 

SfiT.  5 — Ai  Vjisa  Twenn^nor  {2i^  day^  licfcffe  "die  sniml  tnrrtTng  the 
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CONSTITUTION* 
APPLICATION   FOR    MEMBERSHIP. 

9 — ^Alt  applications  for  membership  or  for  transfer  from  one 
grade  of  memberihip  to  another,  shall  be  mjidc  on  a  regular  fonn,  to  be 
tecttred  froin  the  Secretary,  and  to  be  endorsed  by  three  Members, 
Ttttt  form  shall  contain,  immediately  over  the  signature  of  the  applicant* 
^B  rlaiwe  in  which  ihc  applicant  shall  agree  that  if  elected  he  will  be  gov- 
trtied  in  all  Society  matters  by  the  Constitution  and  By-Laws,  and  will 
forward  the  interests  of  the  Society  at  all  times. 


ARTICLE  V. 
Mirrnxtis, 

ANNUAL   MEETING. 

SictiuTf  I. — There  shall  be  a  regular  annual  metting  held  on  the  second 

of  February  each  year,  at  such  place  as  may  be  selected  by  the 

Direction,  of  which  due  notice  shall  be  given  by  the  Sccrctar>\ 

MIETINCS,  HOW  CAIXED 

Skt.  2. — Special  meetings  may  be  called  by  the  President  and,  when 

called,  notice  of  tlic  meeting  specifying  the  business  thereof  shall  be 

ailed  by  the  Secretary  to  the  poatoffice  address  of  each  member  at  least 

days  before   such   meeting  shall  be  held.     Special   meetings   shall 

called   by   the    President   on    written    application    of   any   ten    (lo) 

'  nvrmbera. 

^m  QUORUM. 

^H  Str.  3. — Ten  per  cent,  of  the  membership  shall  constitute  a  quorum  for 
^Klbr  transaction  of  ordinary  business,  except  for  the  election  of  officers 
^ror  for  voting  on  amendments  to  the  Constitution  or  By-Laws,  which 
^       thall  require  fifteen  per  cent. 

ARTICLE  VI. 

DUES. 

Sktioic  1- — The  annual  dues  of  Members  and  Associate  Members  shall 
be  three  ($3.00)  dollars  per  year,  payable  in  advance  at  the  annual 
inretuig. 

Members  elected  at  any  time  of  the  year  shall  pay  full  dues  for  that 

Sec  2. — ^Honorary  Members  shall  pay  no  annual  due*. 
S»e.  3,— The  Board  of  Direction  shall  have  power  to  remit  dues  when» 
in  tbeir  opinion,  it  is  for  the  best  mtcrest  of  the  Society. 

ARTICLE   VII 

DEMtlVATION   OF   MEMBCKSHtr 

Svmox  I — Any  member  whose  dues  shall  remain  unpaid  for  two  (a) 
yittr*  *hall  be  notified  by  the  Ireasurer,  by  sending  by  registered  mail 
a  bill  for  dues  in  arrears,  on  the  face  of  which  bill  shaU  be  printed  the 
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BY-LAWS.  l6l 


BY-LAWS. 


MEETINGS. 

1.  Tn  addition  to  the  regular  annual  meeting,  as  provided  by  the  Con- 
«>titution.  the  Society  shall  hold  at  least  one  other  general  meeting,  and 
mav  hf>ld  such  other  meetings  to  listen  to  lectures  or  addresses,  or  to 
M^it  engineering  works  of  interest,  or  of  a  purely  social  nature,  as  the 
Hnar<l  of  Direction  may  decide  to  call. 

(;e.\ekal  okdek  of  KI'.SINES.S  .\t  .xnmwl  .mketing. 

2.  The  following  general  order  of  business  shall  he  observed  at  annual 
meetings : 

1.  Pre*ientation  of,  and  action  upon,  minutes  of  last  meeting. 

2.  Report  of  Board  of  Direction. 
j^.     Report  of  Secretary. 

4-  Report  of  Treasurer. 

5-  Report  of  any  Special  Committees. 
().     Election  of  new  nK-mbers. 

/.  Election  of  officers. 

S.  .'\ddress  of  President, 

g.  Miscellaneous  business. 

10.  Papers,  lectures,  or  addresses. 

11.  Adjournment. 

!»l'SINF..S.S    MEETI.\(;S — OkDEk. 

}.  The  following  general  order  shall  be  observed  at  Hu^iness  Meet- 
nig< : 

1.  Presentation  of,  and  action  upon,  minutes  oi  la*»t  meeting. 

2.  Miscellaneous  announcements. 
^.     Stated  business. 

4.     Adjournment. 

4.  Contributing  Members  under  the  «»ld  Con«^titution  shall  become 
Associate  Members  upon  the  adoption  of  the  Revised  Constitution. 

5.  Actual  personal  transportation  expenses  incurred  by  the  Secretary 
in  attending  meetings  shall  be  pai<l  from  the  Society  treasury,  upon 
approval  of  the  President  or  two  member-?  of  the  Hoard  of  Direction 

^1.  In  the  election  of  Honorary  Members,  a  unanimous  vote  is  neces- 
siry  to  elect. 

7.  The  Society  may  at  any  time,  duly  named  for  the  purpose,  enact 
Ry-I-aws  for  the  future  guidance,  consonant  with  the  Cnnstitution.  These 
By-I^ws  may  l)c  amended  or  reiK*aled  at  any  meeting,  in  the  call  for 
which  meeting  a  copy  of  the  proposed  amendment  or  addition  shall  have 
Wen  printed  and  sent  to  each  member  with  the  said  notice. 


4^^  TWEKTIETB    AXXUAL    liEETIKG. 

I'ARL^AlIEKTAKV   KITLES 

S  lii  uV:  qiir^tinn<  an^m:  a:  an}  meenng.  mvohrxnir  pKrHameiniT 
rurrN.  nrt;  jiTovid^d  icv.  ir  thcst  B^-l-awt*.  Jtnhcn^  Sjile^  of  Order  sisai! 
hr  it«  ^n\Tmn^  airthnrirv 

VZSITUfiS 

«i  \  «iioT^  nw\  ht  achnittsc  xr  mrean^  xmder  ^ncfa  nibf  kf  :bt 
in«»iii^  mux  jiTTs^Tihs 

ii\  W  irtTm^  <iu-t  a-  huint^f  in-  anpiizatior  ior  mendisrshgi.  bsDocs 
t,v    <\mwr^    httlirt?<   m    amfnttnen:.-   i-     r-oismtitim:   nr  Bv-Lawiw  and 

s.h4*l    Kj  i\^':?na>^*   bx   tiv  fv^-"^^'-^   an*   onir-f^v-L  t^  tht  Board  nc  Direr- 


List  of  Members. 

With  Addresses  and  Dates  of  Election. 


Members  are  particularly  requested  to  inform  the  Secretary  at  once 
of  any  change  in  address. 

HONORARY   MEMBERS. 

PROF.   RUSSELL  H.   CHITTENDEN April  20,  1901 

Dean  of  Sheffield  Scientific  School  of  Yale  Univenity,  New  Haven,  Conn. 

EDGAR  CLARK June,   1887 

Putnam,  Conn. 

JOHN  E.  CLARK April.   1884 

Prof.  Mathematics,  Emeritus,  at  Sheffield  Scientific  School,  Yale  University. 
South  Terrace,  I^ngmeadow,  Mass. 

DESMOND  FITZGERALD Jan.  8,  1901 

Engineer  Sudbury  Division,  Metropolitan  Water  Board, 
I  Ashburton  Place,  Boston,  Mass. 

GEORGE   H.   FROST April,  1884 

President  Engineering  News  Publishing  Co.,  New  York. 

DR.  .ARTHUR  T.  HADLEY April  20,  1901 

President  Yale  University,  New  Haven,  Conn. 

EDWARD  C   HAYNES Jan.  14,  1890 

Nashxia,  N.  H. 

BRADLEY  H.  HULL April,  1884 

Bridgeport,  Conn. 

WILLIAM  E.  PETTEE Jan.  10.  1899 

Civil  Engineer,  Salisbury,  Conn. 

NMLUAM  O.   SEYMOUR Feb.  9.  1904 

Railroad  Commissioner,  Ridgefield,  Conn. 

FRANK  W.   SKINNER Jan.  9.  1900 

Editorial  Staff  of  the  Engineering  Record,  New  York. 

M  EM  B  ERS. 

ARTHUR   A.   ADAMS Jan.  9,  1900 

Superintendent  of  Streets,  Springfield,  Mass. 

TL'UUS  L.  ADAMS July  18,  1899 

Civil  Engineer  Hartford,  Manchester  and  Rockville  Tramway  Co., 
South  Manchester,  Conn. 

.\LGERNON  B.  ALDERSON Jan.   10,  1899 

Town  Engineer,  West  Hartford,  Conn. 

WALTER  H.  ALLEN Feb.   1 1.  1Q02 

U.  S.  Engineer  Hrooklyn  Navy  Yanl,  New  York. 

GUSTAVE  X.  AMRHYN Feb.  9.  1904 

Associate  Member,  New  Haven.  Conn. 


LIST   OF   MEMBERS.  165 

HARLES   BUSCHOR Jan.   10,  1899 

Civil  Engineer  and  Surveyor,  Central  Valley,  New  York. 

M  H.  CADWELL May  31,  1893 

Civil  Engineer,  New  Britain.  Conn. 

<DER  CAHN Jan.  9,  1900 

Civil  Engineer,  New  Haven,  Conn. 

:  A.  CAIRNS Aug.  29,  1890 

niUry  and  Hydraulic  Engineer  and  City  Engineer,  Waterbury,  Conn. 

D.  CARD Oct.  24,  1895 

Civil  Engineer  and  Surveyor,  Willimantic,  Conn. 

E.  CARLISLE Jan.  9,  1900 

S.  N.  E.  Telephone  Co.,  New  Haven,  Conn. 

B.   CARTER Jan.  14,  1890 

Civil  Engineer,  26  Courtlandt  St.,  New  York. 

CAUM Aug.   14,   1900 

Superintendent  Hartford  Street  Railway,  Hartford,  Conn. 

iS   E.   CHANDLER April,   1884 

Civil' Engineer,  Norwich,  Conn. 

tICK  S.  CHAPMAN Feb.   10,   1903 

Philippine  Islands. 

■S  F.  CHASE March  30.   1900 

Engineer  Berlin  Construction  Co.,  New  Britain,  Conn. 

D  OTIS  CHENEY.  JR Jan.  9.  1900 

Civil  Engineer.  South  Manchester,  Conn. 

IT    G.    CLARK July  18,  1899 

Engineer  of  Kcney  Park,  Hartford,  Conn. 

N.   CLARK July  18.  1899 

Civil  Engineer  Department  of  Public  Parks,  Hartford.  Conn. 

T  B.  CLARK Feb.  9.  1904 

Civil  Engnn^er,  Milford,  Conn. 

M  S.  CLARK July  14,  1890 

City  Engineer.   Mcridcn,  Conn. 

M  B.  COCHRANE Jan.   14.  1890 

Civil  Engineer,  Stamford,  Conn. 

)RE  L  COE Jan.  9.  1900 

Superintendent  of  Construction,  454  Fifth  .\ve..  New  York. 

COGGESHALL June,   1887 

Superintendent  of  Water  Works,  New  Bedford,  Mass. 

\'  L.  COLE Feb.  9.  1904 

Civil  Engineer,  Hartford.  Conn. 

C.  COLLINS July  18,   1899 

Berlin  Construction  Co.,  Boston,  MaKS. 

M  R.  C.  CORSON Feb.   10,  1903 

Civil  Engineer,  Hartford,  Conn. 

K.  CRANDALL Jan.   11,  1887 

City  Engineer,  New  London,  Conn. 

S  M.  CRAWFORD July  18,  1899 

Secretary  Hartford  Paving  and  Construction  Co.,  Hartford,  Conn. 

;  McDonald  Crawford July  i8,  1899 

General  Manager  Hartford  Street  Railway  Co.,   Hartford,  Conn. 

E  S.  CrRTIS Jan.  9,  1900 

Vice  President  N.  Y.,  N.  H.  &  H.  R.  R.,  Boston,  Mass. 
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\   l>.  CRAVES Oct.  J5,  1895 

Chief  KnRinecr  Conn.   Kiver   Hridgc  and  Highway  District, 
Hartford,  Conn. 

«T    H.   (;REEN\V001) Feb.  9.  1904 

Civil  Knginerr,  (irccnwood.  MasM. 

V  T.  \V.  II ALK Feb.   10.   190.? 

Civil   KnKinccr,   Portland,  Conn. 

ARK   MALI Jan.  K.   1901 

Hartford   Water   l>c]>artmcnt.  West   Hartford,   Ci>nn. 

I  SON  C.   HAMILTON Jan.  9,   1900 

With  N.   Y..  N.   II.  &  H.   R.   R.  Co..  Hartford.  Conn. 

H ARTK Feb.  9.    i9"4 

Civil   KnKineer,   Hartford,   Conn. 

HASTIN<IS.   AsKOciate   Memtier Feb.    m.   i9«>3 

I».   I).   Peirce  (.'0.,  RridKcport,  Conn. 

\MIN    F.    HATHAWAY \uk.    14.   1900 

Stamford,  Conn. 

I'R  S.   HAWLKY Feb.   11.   1902 

C.  W.   niakeslec  &  Co.,  .\'ew  Haven,  Conn. 

•i  R.   HAZELTINK Feb.    11.   190J 

.Xrcliilect,  94  State  St.,  Nev*    I-ontbm,  Conn. 

HEFT Jan.  8.    1901 

Hridgcport,   C»>nn. 

\N    C.    HEITMAN.  JR Feb.   10.   1903 

Civil   Engineer,   West   Haven.  Conn. 

T.   HENDERSON July  18,  1899 

Draftsman  Conn.   River  Bridge  and  Highway  District,  Hartford,  Conn. 

RT    I!.    HI  LI Jan.  9.   1900 

Civil  and  Consulting  Engineer,  New  Haven,  Conn. 

K    E.    HINE \l»ril  JO,   1901 

Fisher's   Island,   .N.    Y. 

K    N.    HOYT July   18,   1899 

Civil  Engineer  Highway  Commissioner's  Oftice.  Hartford.  Conn. 

EL   N.    HOYT.  JR Feb.  9.   1904 

Civil  Engineer.  South  Norwalk,  Conn. 

IN<iERSOm  JR Jan.  8.   1901 

(  hief  Engineer  N.  Y..  N.   H.  &  H.  R.   R..  New  Haven.  C«mn. 

VRD    R.    INCRAHA.M Feb.  9.    1904 

C"ivil    Enifineer,   Hartfurd.   Ci>nn. 

■:DERICK  J.\CKS0N Jan.  9.   iy"o 

City  Engineer's  OtVice.  New  Haven,  Ci»nn. 

R  S.  JAMESON Feb.  «).   w.)4 

Civil  En«ineer.  l'>riiigeiN>rt,  Conn, 

;LES    M.  JARVIS •April.   1KH4 

Vice  Fre'iident    V.  Sc   F.   Corbin  C«».,   .New   Uritain.  Cunn. 

K  H.  JAYNES Feb.    i...   iqo.» 

C'ivil  EnL'ineer,  I'ridgeiHirt,  Conn. 

C.  J  ESSl'F.  J  R Feb.   q.   1904 

I'ivil   Enginrer.  .*^outh   .V'orHalk.  Conn. 

.lAM    D.   JOII.NSON .\ug     14.    M)oo 

.Vrchiteet,  •>_•»»  Main  St..  Hartforil,  Conn. 

-lAM    E.    JOHNSON No\.   j.,.   iK.ju 

Engineer  of   Harifiinl  \\  atei    \\«»rks,   \\  e^t   Hartfi>rd.  C.mn. 


i.^'W;*"     I     ltiM.>.  Fd,      u.  :ou 

i'.wi.   Ijtfriner:.  liarttirru    i.unx;. 

V.v^TlX     v     fl^^l>^  J'cL    :i..  :w; 

L  ivi    iuipiuvi.  Nr»   Bavn..  Conn 

liilUax:    i     iailTli  Ian    y.  :^vi 

t'Jitt'.   i.iiinitrr-    Mdu:ATttiu-   1tT<^    Cx...   Nm    Yori  Cr> 

til.M.'.     .     klU.iiUU.  AiirL   :W4 

♦•ir«:    AMtuatt:   C.\^\    I-.n|iTnen     Nrv    Haver..  C  mtt 

i  tr    Jaiiimr?;     N*^    iLiTcx.    ijon. 
•<■*.  v\v     t.     i.     \'li;:v  lat    K.     ut: 

%4Vi**>    ^.    -   vVi  'mt.    f.      ui: 

-     -..iJ.  .•      *  .»V*  ~iat.    f.      nt: 

.  '•.•.! 41.:  L. .     f  I  .%riu:i.     loant 

t4.      II,  -i       '         .        \  "SL     u        uu 
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-.  "XN.  .^             -      \     '  ;  .  .ilizrji    hi.      uiir 
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CHARLES  W.    MERRELS Jan.  9,  1900 

City  Engineer's  Office,  New  Haven,  Conn. 

OEORGE  S.  MILLER Aug.  22,  1901 

Ciril  Engineer  U.  S.  Fortification,  Fisher's  Island,  N.  Y. 

EDWARD  E.   MINOR Feb.  9.  1904 

Civil  Engineer.  New  Haven,  Conn. 

SHELDON  E.  MINOR Sept.  25.  1886 

Civil  KnRinccr,  Greenwich,  Conn. 

ROBERT   E.    MITCHELL Jan.  9,   1900 

Civil   Engineer  and  Surveyor,  Willimantic,  Conn. 

\VM.   HARLEY  MOORE Jan.  9,   1900 

Engineer  Bridges,  N.  Y.,  N.  H.  &  H.  R.  R.,  New  Haven,  Conn. 

KRNEST   B.  MOSS April  20,   1901 

Civil  Engineer,  H.  Wales  Lines  Co.,  Mcridcn,  Conn. 

HAROLD  T.  MURPHY Feb.  9.   1904 

Civil   Engineer,  Springfield.   Mass. 

loiIN   P.   MURPHY July  18,  1899 

City  Engineer's  Office,  Hartford,  Conn. 

lAUL  NASH Jan.  9.  iQoo 

City  Engineer  and  Surveyor,  Stamford,  Conn. 

I  HARLES   H.    NICHOLS Jan.  8.   1901 

Consulting  Engineer  and  Engineer  of  Shell  Fish  Commission, 
New  Haven,  Conn. 

CLARENCE  H.  NICHOLS Feb.  9.  1904 

Civil  Engineer,  Danielson,  Conn. 

EDWARD  J.  NOBLE Jan.  8,   1901 

Hartford,  Conn. 

IK iN   O'CONNOR,   Associate   Member Feb.  9.   IQ04 

Hartford.  Conn. 

i'RANCIS    H.    OLDERSHAW Jan.  8.   1901 

C'ity  Engineer,  New  Britain,  Conn. 

C    HENRY  OLMSTED July   18.   1899 

Civil  Engineer  and  .Surveyor,   East  Hartford.  Conn. 

FRED.   H.  OSBORNE Jan.  9,   1900 

City  Engineer's  Office,  New  Haven,  Conn. 

ELIJAH   H.  OWEN March  .v>.  «9oo 

Civil  Engineer.  Hartford.  C«mn. 

SHEPARD   B.    PALMER Jan.  8,   1895 

Civil  Engineer  and  Surveyor.   Norwich,  Ctmn. 

GEORGE   E.    PALMER March  30,   i9"o 

.\ssistant  Engineer  N.  Y.,  N.  H.  &  H.  R.  R.,  West  Haven.  Conn. 

WILLIAM  B.  PALMER Jan.   i j.   1883 

Civil  Engineer  and  Surveyor,  Bridgeport,  ("onn. 

GEORGE  A.  PARKER July   18,   1899 

Superintendent  of  Keney  Park,  Hartford.  Conn. 

FRED   H.    PARSONS Oct.   11.   190^ 

Sup't  Mulloy,  Rcxfortl  &  Co.,  Williamsbridgc.  N.  Y. 

HAROLD   A.    PARSONS Aug.   14,   1900 

City  Engineer.  Stamford.  Conn. 

ARTHUR  J.   PATTON Sept.   u,  1889 

I-and   Surveyor,   Waterbury,  Conn. 

F.RMON    M.    PECK .Tan.  8.  1895 

.Vssistant  Engineer  Hartford  Water  Works.  West   Hartford,  C«inn. 


I  ;*^  I  IM    <M-     MI-Mr.KRS. 

ilt»V     I       ||(K  Oct   II.  .90. 

1  imI    J-.npint'cr.  (irrcnHich,   Conn. 

..inKt.l     W      riMllin  Jan.  8,  1901 

V,    I  am|<  St  .  \r«    Uritam,  Conn. 

I  \MI  •*    \\      Jilt  M'>  Oct.   II.  iQo. 

I  :  1 1 1  r  njri  net- 1 .  1 1  an  ford.  C»  mn 

V\  14  1  I  \M    11     ril  Ki  I  Feb.  g,   10C.4 

1    xil   \  ii^.imi.   >»!jin.t.i-i:    Cmn 

"  I  t  !  til  \    I      i-ii  K>.  A  Tan     i.i,   i??5 

K    \       \  l;^■n,v•     .;iu    >u-Mv.i-.    MiTuicn.  C*»rn. 
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llhNKY  SOUTHER Jan.   10,    1899 

ConsultiriK  Kngrinccr,  Hartford,  Conn. 

M  »RMA\  C.  Sl'ENCER Jan.  8.  1901 

Civil  KnRinecr,  Hartford,  Conn. 

W.XLTKR  T.  SPE.VCKR Jan.  9.   1900 

Division  EnKinciT.  N.  Y.,  N.  H.  &  H.  R.  R.,  New  Haven,  Conn. 

.V  WII.LI.XM  SPERRY Jan.  9.   i9oo 

Civil   Engineer  an<l  Surveyor,  New  Haven,  Conn. 

H.VRTLEY  W.  SPERRY Feb.  9.  1904 

AsHociate  Meniln'r,  Old  Sayhnmk,  Conn. 

EL.M  KR  W.  STEARNS Oct.   11.   190J 

Civil  Engineer,  llerliu.  Conn. 

EI»«;.\R  H.  STILES Oct.   ii.   i9«»J 

Sui»erintendent  I^throp,  Shea  &  Henwoo<l  Co.,  .New  Haven.  Conn. 

PAIL    STIRLINC; Oct.   11.   1902 

American  Tulie  &  Stamping  Co.,   Itridgefiort.  Conn. 

RAY.MONI)  FRENCH  STODDARO Jan.  9,   1900 

Civil   Engineer  with  N.  Y..  N.   H.  &  H.  R.   R.,  Hridge]iort.  Conn. 

EDWARD  M.   STONE July   iK.   1899 

With  H.  .\.  \Volc<»tt,  Hartford,  C«»nn. 

IL\RRY  A.  STORRS July   18.   1899 

I'.  S.   Reclamation  Service,   Denver,  Col. 

Lie  IAN*   A.   TAYLOR June.   1887 

Civil   Engineer  and  (Contractor,   Boston.   Mans. 

WILLIAM  T.  TAYLOR Feb.  9.   1904 

Civil  Engineer,  Hartford.  Ctmn. 

ALFRED  H.  TERRY Feb.   11,   1900 

Engineering  I  department,  N.  Y.,   N.   H.  &  H.   R.   R,  Co., 
New  Haven,  C<inn. 

JAMES  B.  THOMAS Jan.  9,   1900 

Civil  Engineer  and  Surveyor,  Hartford.  Conn. 

JmHN  C.  TRACY Jan.  9.   i9"o 

Assistant   Professor  of  Structural    Engineering.   Yale   I'niversity. 
New   Haven.  Conn. 

WALTER  E.  TRCESDELL June   11.   1898 

With  Joseph   H.   Wallace,  C.E.,   New  York  City. 

MAX  J.  I'NKELBACII Jan.  9.   1900 

With  W.  H.  Cadwell,  New  Britain,  Conn. 

(;EORf;E  E.  VERRILL Feb.    11.   ignj 

v.  S.  .\ssistant  Engineer.  New  Haven.  Conn. 

CLARENCE  B.  VORCE Jan.    10.   i8g9 

John   I'.   Kelly   Engineering  Co.,   New   York  City. 

jnSEPH  P.  WADHA.MS Feb.  9.    '904 

Civil   Engineer.  Torrington.  Conn. 

.V  R.  WADSWORTH Oct.   .•;.   »««<» 

Civil  Engineer  am\  Surveyor.  Farmington.  Conn. 

EDWARD  T.  WARD Jan.  9,   igmt 

Consulting  Engineer,  Bridge|H»rt.  (\inn. 

FREDERICK  S.  WARDWELI Feb.  9.   1904 

Civil  Engineer.  Stamford,  C«mn. 

ALBERT  L.  WASHBl'RN J.in.   lu,  189** 

City   Engineer's  Office.  Hartford.  Conn. 
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«•-?  I.JS7    tiF    \IF.MP.ER?i. 

M  \i  M  \    \    kW  \\  Ik  Tan.   J  i.  1897 

I  ivil  r.npmm.  Cluitnn.  Coon. 

Ntl>»i'<    I     wiiJ'iiV  .^prO,  iMf 

1    v.i  1,11.1  Uvariiiilu    F-npinccT.  Waterbnry.  Comx. 

\i\«ii^    ti     \Kl<'\  Fdk.  9k  SfH 

I  a'il  r.njrituTt.  Ham'ord,  Conn. 

4  ti  vN     V    \^  til  14  lie  Jan.  1,  ifM      ] 

l»  ,.i    III    MmiIu  iiuiTu^k.   I  ikiiit     \|rrtrulttinil  Collepc  Slunk,  Costa. 

IKlJilKUK     I      Util.lKl.fc  Al^   JTT.   IfM 

I      s    I  iivinrt*  V  iiftut..  Nrn   Londim.  Cmm. 

ti.  '\\  M»i'  r    w  Ji.  .  1  Frk.  ».  ifai 

i  -x  I    J  lUMnrr;     Ni'-v   Ilavrr..  Cann 

}..    \\i4.,\)N  Marcfa  jtik,  zfM 

?•.,•>»*♦»,  u.   \,'v    lUi^vi    \\.»tf     iTi'.    Nr»   Haven.  Cnrni 

,.i  .  iw.n    V    \\  1*.  .  v;  N  Mordi  ja,  119M    j 

N.^iv-.i^.  ic<.-u    Sij^ntt.-iu    V.  at?     r« .    StaminiTd.  Cram.  .1 

*.  vv)>       \\     \\  i.:«..\  Marx^  JO.  ifiM  1 

x^v.a*,      v««>i>.t«ti     l:.%.tie.    i^vrmr?.     \^,\fi4.B3t.  IL.  1 

Vv.'^i     \.    \\  i«  ,  .  .\  Tam.  R,  !»•■ 
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PIrtt  Cfe«t1ng.  PUH  K4v«r;  B«nffor  &  Aroostook  R.  R. 
PROTRCTBl*    WITH    DIXON'S    3ILlCA-GRAPMne    PAINT 


Dixon's  Silica-Graphite  Pan 


PEHPECTLY     FROTECTS 


STEEL    VIADUCTS    AND     BRIDGES 


.  ros  rtVE.  TO  rtPTssN  y&ams 


4 


JOSEPH    DIXON    CRUCIBLE    CC 

J»rs«y  City.  U.  S.  A. 


IT  IS  UNEXCELLED  FOR  5IDEWALK5 
AND  CONCRETE  PURI^SES 


It  is  mlways  sold  under  the  brand  of 

WM /TEH ALL 


The   most  cHtiati   engineer  wili  find 
that 

WhiTEHALL 

more  than  meets  his  strict  requirements 


m  WHITEHALL  PORTLAND  CEMENT  CO. 

ir22  Land  Title  Building: 
PHILADELPHIA.     PA. 

3 


The  liellv-Springf jeld 
Road  Roller  Company 


srKINGFIELD,  OHIO,  U.  S.  A. 


SffAM 


^-  V  --  -- 


SPERRY  &  TREAT 

■     MASON    BUILDERS 
GENERAL   CONTRACTORS 


Guilders  of  over  thirty  of  Yale  University 
Buildings*     Also  Power  Stations, 
Car  Barns,  etc, 

imCE,  WASHINGTON  BLDG,,     39  CHURCH  STREET 

ROOM  308 

NEW  HAVEN.  CONNECTICUT 


^'An  Idson  InvenHon    ^  ^   ^ 

h  Always  a  Labor-Saving  Device 


I 


IT  STAYS  "PUT" 


THE  HARTFORD  CLUB  NEW  BUILDING 


PLASTERED    WITH 


Elastic  Pulp  Plaster 


I 


nANUFACTVHED    AND    60ZJ>    BY 


C1)e  fiartford  Mp  Plaster  eorporation 

Walnut  Street,  Hartford*  Conn« 


Test  Boring:s==  Exact  Samples 

>RE  DRILL  BORINGS      FOUNDATION  TESTS 

FOUNDATIONS  FOR  HEAVY  ENfSINEERING  STRUCTURES   INVESTIGATED 

S;imp1vs  af  all  inatvriaJs  pcnctralcd  s;ivfd  for  recoid  and  inspec- 
fioii.  Sample!!  of  KAml,  gravel*  quicksAnd,  cln\%  hardpan.  etc., 
%hown    in    same    conditii>n     as    it    is    from    where    it    is    taken. 

CORE  SAMPLES  FROM  ROCK 

^\t%  from  various  ^strata  of  rock  cncountcrmi  for  invt'sngating  the  nature  and 
Heiit  (if  took  in  «e%v  quarries,  mines,  etc.     The  actual  siune  is  bioughr 
up  for  inspection 

tfian  Wellsp  Wind  nUls,  FqiufSp  nHlling  Machinery.  Well  Su|i|illes 
Elevated  Tanhs  for  SprinKler  System  of  Fire  Protection 


58  Belden  St,,  Hartford,  Conn. 


U  Byron  Sf.,  Pro¥idence,  R.  I, 


THE 
CELEBRATED 

LUFKIN 

MEASURING  TAPES 

Are  Indispensable  for  Accurate  Work 
For  Sale  Everywhere        Send  for  Catalog 

LUFKIN  RULE  CO..  Saginaw,  Mich. 


V.  S.  JL 


It 


SN  March  12th,  1904,  the 
THOMSON  METER  COM- 
PANY,  79  Washington  Street, 
Brooklyn,  N,  Y.,  sold  and  stamped 
thei  water  m^er  No,  250,000. 
The  Coni|>any  has  sold  50,000 
wate^r  meters  in  26  months. 
Hax«  a  frv^  more  left  for  sale. 

THOMSON  METER  00. 

1 °^ 


ytTNA 

IFE  INSURANCE  COMPANY 

OF  HARTFORD.  CONN. 


MOROAN  Q.   BULKELEV, 


President 


ftdlng  Instirancc  Cunjpuny   in   New   England^  and  the 

Largest  in  the  World  writing 

:.  ACCIDENT,  HEALTH  AND  LIABILITY 
INSURANCE 

isets,      ^68,000,000*00 


Gives 


ABSOLUTE  SECURITY 


raoviDES    LIBERAL  CONTRACTS 

WAKES         PROMPT    SETTLEMENTS 

MV£^         POLICY  HOLDERS  FROM  ANNOYANCE 


^SUES  THE  FOLLOWING  LINES  OF  LIABILITY  INSURANCE: 

ployers'     Vessel        Landlords'     Workmen's 
>lic  Elevator     Contingent     Teams' 


AGBNTS  FOR  THE  STATE  OF  CaNNECTtCUT  AT  HAKTFOItll: 

Sw  E,  SHEPARD,  Life  Dcparinicni 

A.  G.  HtNKLEW  Accident  Depanmefil 


M.  H.   BARTONM 


R.  C.  KNOX. 


Lability  Dc|>)trtnicD( 


U 


D.  F.  KEENAN 

Crushed  Trap  Rock 

CONCWETH  DRI\'E^'AY5 

ETC 

tM^tWjaiS^Mhc^MiMiiSHicTaT  Cheap 


T<»«4r  ^rttc^dtsns  «;  ^'Krt.  «: 


«   iX 


BaUdiai  Stone^  Crushed  Stone  and  Belgian  Blactts  Fnrniihed 


The 

►DDARl)   KNC; RAVING   OOMPAXY 

434   STATK   STKEKT 
NEW    HAVEN,   CONNKCTICUT 

NEW    ENGLAND     DISTRIBUTORS 

Por    I  Cement 

THl      H  STAHOARD    ,^, 

SAMUEL  H.  FRENCH  «  CO.  ^tt»4.^. 


THE  H.  WALES  LIKES  CO..  Meriden.  Conn. 


Hfw  York 

ttiicago 

Fittiburgh 

jSt  Louis     - 

Atlanta 

Cieveland    * 

Philadelphia 

UNDON  OFFICE 


71  and  72  King  WilMam  St.,  E.  C. 


^%^%'m^%%^%'^^^^^%%^%^«^^^'V%/%^%^%%%%^V%^%^ 


Jl^vMrvsfi  S^  IC««^  Jii.  H.  Batabd  Hodge 

^v««kiMv^i  aM  ^;»»»wa  MiMMkiprr  Secreiarj  and  Aast.  Treasa 

^^«sN«M«  M   H%^vn?w  Wm.  H.  Both 


The  American 
iV  Nanufodniiiig  GonqKuii 


1)1^:^^:9^  40)&  (OnOKit^ 


The  Celebrated  Syracuse  Vitified  Paving  Brick 

MASLrACTTJilKD    AT 

SYRACUSE,  NEW  YORK 

Eastern  References*  New  Haven,  G>nn.»  and  Sprtngfteldt  Masi 


DEPARTMENT  OF  PUBLIC  WORKS 

Engineer's  Office,    Room   17.  City  Hall 

^ejc  Haven,  Conn,,  March    1,  100^^ 
fUe  Nbw  York  Hrick  unU  I^ariuy  Co., 

(irnflvtuvtv:    Thr   folltuving   ,'^t reels   or   portions   of  streets, 
in  this  fit  If.  hart'  hern  parked  ivith  *'  Syracuse*'  brirk: 

in  1892.  York  St.  tone  »ideK  bet.  Chapel  and  Elm  Sts., 

In  1893.  ABhmyn  St..  bet.  Henry  and  Gregory  Sts,, 

In  1 894.  Cfiapel  St.,  at  and  near  State  St., 

In  1900.  Grand  Av.^  bet.  the  Mill  and  Quinnlpiac  Rivers, 

In  t900.  Commerce  St.*  bet.  Cong.  Av.  and  Whiting  St, 

In  I9QI.  Chapel  St.,  bet.  York  and  State  Sts., 

In  I90K  Congress  Av.,  bet  George  and  Temple  Sts., 

In  1901.  Crown  St.,  bet.  State  and  Tempfe  Sts., 

In  1 90 1.  Elm  St..  bet  State  and  York  Sts. 

In  1901 .  George  St..  bet.  State  and  Temple  Sts., 

In  1901.  Temple  St.,  bet.  Elm  St.  and  Congreaa  Av., 

In  1 902.  Olive  St.,  bet.  State  and  Water  Sts,. 

Total        .....--       87.543,7 


633.3  «q. 

yil%. 

2,432.1    ** 

M 

947.6  ** 

a 

22,697.2   •* 

2,708.5    * 

I3,49L8  *' 

** 

4,206.0   •' 

*' 

3,567.8    * 

*t 

13,377.2   '^ 

H 

5,66 12    ' 
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7,480.0   *• 

♦^ 

I0.34L0  *• 

at 

I; 


In  tS9G'7  ahout' seven  miies  of  "  Syracuse*' hrUk  gutiers 
for  mnea^i<im  and  asph-alt  pavrifu^nts  were  hiid*  During  flu 
ir^'ar  UWJ.  5 4*"^ poo  *'  Sijracuse"  hrick  were  pu.rc}Last4i  hy  ih< 
^Uy  for  repairing  pavem^n-ts  not  origim4Ulijf  laid  iriih  ** Syrti- 
en.^*^  hri^k^  Ahnr  of  iJ$r  ahttve-namrd  l^ocaiitirs  h€Ut  bf<f» 
*. , . . ,. . « .  -  J    .,„  ^  .,,.*,. .  ,<   , ,  krre  fhr  pn  lament  was  tarn  up  /hr  a 

ahot^  Mai  arexi  rrpreseuis  about  four 


nui^att  af  Hrfii^4t, 


I  V  rtj  f  r  u  J  ij    I  /  f  tii  m 


h'ELWaa. 


Cbc  JEtna  Tndenmity  £mm 

mm-.  Or-nCE :  Aetna  Life  BaUdisc,  Hartford.  Conn. 
V\rc\n tV)'  OrnCE .  Number  sixty-eieUt  William  Street,  N.  T. 


Caplial,  $1,000,000.00 


iVfs^vihM  ^-ith  thw  TrcjuacfKT  ci  the  Sute  of  Connecticut  for  the 
INsNKvtfi"^  ^M  All  PcilicT  HdUcts,  $2SMI00 


Kv^WfhN  }if>i«  (sMvs  All  CLASSES  OF  BOiNDS  voder  the 


\    ' ^  "  '^j^tr;^ 


r 

I..X*.       N.>*     .^    \*...,  ^^.       *•-  r*-v    .••%-: -in^    ."  ^*ST^'.  rTi.>^  w;>f^t  an::  ic< 


-•rr-TJi'nn 


\v:-f  \^-v-::>::i 


HE  WARIMER-MILLER  CO 


NEW    HAVEN,   CONNECTICUT 


WHOLESALERS    OF 


^TLAs  Portland  Cement 

Giant   Portland  Cement 

expanded  metal 
for    flooring 

f     Herringbone   Expanded 
^^         Steel  Lath 


sewer    pipe 


aving   Brick 


Bluestone 


DELIVERIES  MADE  PROMPTLY 
FROM  STOCK  AT  NEW  HAVEN 
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Engineers.   Architects.   Manufacturers  and  others  interested 
m  the  preservation  of  Iron  Of  Steci  Structures  from  Corrosion 


'e  will  cheerfully  furnish  upon  application  an  Illustrated 
I    Book,  showing  Bridges  and  Buildings  on  which 

uperior  Graphite  Paint 

has  been  used 


Interesting  Teib  and  Ifeferences  arc  alio  gWuk 


h  hoped  that  prospective  users  of  paint,  not  familiar  with 
IS  product,  will  investigate  its  merits  before  purchasing. 
particularly  adapted  to  withstand  severe  conditions* 

Immediate  Shipments  made  from  Local  Stock 

on  many  bridges  and  buildings  in  Connecticut,  to 
which  we  would  be  glad  to  refer 


Ic&oit  Graphite  Manufacturing  Company 

F.  W.  DAVIS,  Jr.,   General  Sales  Agent 

(roadway*  New  York        1117  Tremont  Blda[..  Bosfbn,  Mass. 

19 


D<?livcr\    It   »:iv  r^im 


^H^H^MH^ 


WHtiHvHuM^dt^iHM 


inM^ 


tbc  ^dineering  (Record 


r 


PUBLISHED  EVERY  SATURDAY  AT 
114  LIBERTY  STREET,  NEW  YORK 


GIVES  PROMINENCE  TO 

MUNICIPAL  ENCINEERINC 

GENERAL  CIVIL  ENGINEERING 

STRUCTURAL   ENGINEERING 

AND  STEAM  lENGINEERING 


• 


Only  $5.00  per  Annum 

Sample  Copy  Free 


THE  ENGINEERING  RECORD  is  the  tccogniztd 
mcdfym  for  advertisements  invftingf  proposals  for 
all  MifOfCfpal  and  U«  S.  Government  Engineering 
and  Publfc  Building  Work*  Its  subscribers  include 
the  experienced  and  reliable  Contractors  and  Manu- 
facturers of  Engineering  and  Building  Supplies  in 
all  sections  of  the  United  States  and  Canada. 
THE  ENGINEERING  RECORD  is  of  great  value 
in  securing  additional  competition  on  bids.       J^      ^^ 


m^m^m^m^m^m^^mm^mm^^tMmmm^mmm^mm!^ 


3» 


x^^^\,  ^R^^R'%  ^^^C^^^^^^B 


WROUQHT.  CA5T  IRON  AND  BRASS  PIPE  AND  FimNdS 
FOR  STEAn,  WATER  AND  GAS 


The  FOSKETT  &  BISHOP  CO. 


ENGINEERS 

AND 

CONTRACTORS 


Power  Plants,  Fire  Extinguishing  and 
Heating  Apparatus 

HDHBING  AND  GAS  FITTING 


STEA.T  TRAP5 
STEAM  SPECLALTIES 


HAFTS'  ctfke  ajc/  Factory 


THE 

ARTFORD  PAVING 

=anc/ 


ONSTRUCTION  CO. 

703  Main  Street 

Hartford  ....  Q>nnecticut 

oncrete   Arches 


and    Foundations 


PAVEMENTS 


OF  ALL    KINDS 


Artificial  Stone  Sidewalks 


Masonry 


Sewers 
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A     I 


Westinghoust 

Traction  Brake  Co. 


KiMaMiiiili  Anr 


Air  Cumpnsssws 


:>«wug!fc?  ^r  Btarite  Sj 


xiociftMtoc  \tr 


For  Ifilfirifittllon  t^4rtmm 

We$tinghouse  Electric  &  Mfg.  Company 

s«ics  Offices  In  All  Urge  ciiic«  PlttsburR,  Pa, 

f  F«r  G«Mtfa$    C«a«dlM  WutlnrhouM  Co.,  U«lltad,  H«fliiJloii«  OatoHo 


*  ill  ;>  S7Ht:i  AfV  .  Vur  9^>>csiacn:  <SOPG£  C  SIMONS,  Sec\  snd  7fc«5. 

7).  K.  p4Sr»ERSOK,  Ger'I  Mmiape* 

.^  ,«  Jt  ^  .€ 

St  Marys  Sewer  Pipe  Co. 


..*e 


XPANDED  Metal 


THE  APPROVED  FORM  OF  STEEL 
REINFORCEMENT  FOR  ALL  KINDS 
OF  CONCRETE  STRUCTURES,  SUCH 
AS  SEWERS,  BRIDCES,  DAMS, 
RETAINING  WALLS,  FOUNDATIONS, 
WATER  TANKS  AND  RESERVOIRS, 
_PEN  STOCKS,  FIREPROOF  FLOORS, 
K*.       WALLS,     PARTITIONS,    ETC. 

Tas 


Manufactured  and  Sold  by  the 

ASTERN  EXPANDED  METAL  CO. 


602  Paddock  Byilding 
BOSTON,     MASSACHUSETTS 


.  STAFF  OF  EMCINEERS  ARE  IN  OUR  EMPLOY  WHO  WILL 
URMISH     0  ESI  CMS    AND     ESTIMATES     UPON     REQUEST 


k 


4t 


^     Aluminum 
Railway  Feeders 


W 


Aluminum  feeders  are  less  than  one- 
half  the  weight  of  copper  feeders  and 
are  of  equal  conductivity  and  strengths 

Joints  of  aluminum  feeders  can  be 
easily,  cheaply  and  satisfactorily  made. 

If  wire  or  cable  is  required  to  be  insula- 
ted, high  grade  insulation  is  guaranteed. 

Prices  with  full  information  furnished 
an  application. 


^        %H 


%H 


U» 


Of 


THE    PITTSBURGH    REDUCTION    CO. 


Hto 


PITTSBURGH,  PA. 


YORK  OFFICE 
99  John  St. 
Phtlfii'DoilQt  BIdg, 


OFhICRS 

PRINCIPAL  OFFICE.  Pittiburgh,  Pa. 

WASMINGTOIW  OFFICE 

Bond  Building 

SALES  AQENTS 


CHtCAfiO  OFFICE 

190  E.  Monroe  St. 


CLEVELAND.  0..  Jtt.  A.  Ruthorlor^.  Garfiolit  Bulliilng 

PHILADELPHIA.  PA..  Eltctrlc  Rsllway  Equipment  Co.,  Roil  Etiate  TruH  Bultdtng 
BOSfON^  MASS..  P«rQ  Hodget.  131  State  Street,  Board  of  Trade  Byildini} 
SAN  FRANCtSCO.  CAL.  Jno.  Mertin  4  Co..  3t  New  Montnomei^  SIrtot 
SEATTLE.  WASH.,  Jno.  Martin  A  Co..  Plofietr  Building 
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t*'HAh^  MNAihfrENu,  l*maii«ni  luid  TrvMarer  J.  B.  Beahtkbd,  Seoetsy  I 

K.  1.  Bbll,  Vice  President 
KmthKRioK   DxPEriiTER,   Qeoeral  Maiiager 


The  Brainerd,  Shaler  &  Hall 
Quarry  Coiiipany 

G>wkvftcirf  Btcrum  Stone 


.'0«^- 


s'^v.vVv    5ts;^j$!s   rteocs.  Ikcis 


L^GEORGE   M.    EDDY  ®  CO. 

^1      345  to  353  Classon  Avenue,  Broohlyn.  N.  Y. 

"cotton  tapes 
linen  tapes 
steel  tapes 

Pioneers  of  the  Tape  HIanufacttiring  Business  in  America 
[And  the  only  firm  giving  its  whole  time  and  entire  attention  to  the 

« 

manufacture  of  tape  measures. 


^t-ECTRIC 

H 

Longitudinal  and  Cross  Seat  Types 

SOLD  UNDER  A  FIVE-YEAR  GUARANTEE 

CONSOLIDATED  CAR-HEATING  CO. 


NEW  YORK 

42    Broadway 


ALBANY,  N.  V.. 


»SJ€ 


CHICAGO 
I207  Fisher  BIdg. 
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\ 

\ 

\ 

N 

\ 


V    ^    ^ 


UFFALO  PITTS 


Macadam  Rollers 
■     Coif  Rollers 
Asphalt  Rollers 


Road  Locomotives 

Stone  Cars 

Complete  hauling 

Outfits 


DOLBLb     HINOINB     «>TI:AM     HQAD    ROLLERS 


Buffalo  Steam  I<oller  Company 


CA^TCRJV    OFFICES 

15  Court  Squiire,  Boston 
»50  Nasftau  St.,  New  York 


BUFFALO,  N,  Y. 

Wrllt  hr  Catmhgti*  ' 

47 


American  Scwcr  Pipe  Co. 


GcMral  Offices 


Pittsburg.  Pa. 


Ohio  River  Vitrified 
^^Grmaitc*' 

(  SEWER    PIPE  ) 


^"    IK.  oU    IK.  .V?    ft.,  io  in. 


I 


'"'      350.000  Names  and  Addresses      <>*"  '"o  ?.«•• 
Usned  Annoally  Over  12,000  Classifications 

endricks'  Commercial  Register 

of  the  United   States 


For  BUYERS  and   SELLERS 


Devoted  to  the  Architectural,  Electrical,  Engiiiieeriii^,  Iron 

kand  Steel,  Mechanical,  Railroad  and  kindred 
industries  of  the  United  States 
is  Elook  is  the  most  complete  work  of  its  kind  ever  issued.     It  includes  dl 
^ons  4nd  Tnidcs  interested  directly  or  indirectly  in  the  Mechanical,  Elec- 
Jtrt!hitccturaK  Engineering,  Construction,  Railroad.  Iron,  Stccl»  Macbinerj^ 
MttK  Mining  jind  kindred  trades. 

Iq  ilie  lines  we  cover,  every  firm  appears   under  it$  proper  classifications 
Ttlie%9  of  patron  age « 

It  Is  invaluable  to  the  Buyer  or  Seller,  the  Architect,  Engineer.  Contractor, 
Itastng  Agent,  Manuf^-iciurer,  Mine.  Millmiin,  Quarryman,  Machine  Shop, 
ler  Shop,  Rolling  Mill.  Foundry,  Railro;id,  Electric  Power  and  Lighting, 
laiion.  Ship  Builder*  Lumber  Manufacturer  or  Dealer*  Hardware  Dealer, 
lug  Mill,  and  to  every  department  of  Municip.al,  State  and  National  Govern* 
t,  ThcT«  is  not  a  Material,  Specialty,  Apparatus,  or  any  kind  of  MtchtncTy 
used  Ifi  ihrse  vast  industries  under  which  the  name  and  address  of  the  Maau- 
not  appear  propctly  classified,  In  fact,  the  work  give<  the  name 
of  the  manufacturers  of  everything  made  from  Iron,  Steel,  Brass, 
uminum.  Clay,  Stone,  Marble,  Granite,  S!:ile,  Wood,  Fibre.  Asphalt, 
Asbestos,  etc.  In  short,  it  enumerates  every  Finished  Product  manufactured 
from  the  above-named  materials,  not  umiftitig  the  Professions  that  Specify  ;  the 
ialet  who  handles;  the  Manufacturers  and  Contractors  who  arc  consumers, 
gives  you  in'a  nutshell  the  contents  of  our  Director)'.  It  is  bound  in  cloth, 
will  br  forwarded  to  any  part  of  the  country',  exprcssagc  paid,  on  reecipt  o( 

Price,  $6.00 
On  and  after  July  1st  %will  be  ^7.00 


S.   E.   HENDRICKS  COMPANY,  Publishers 

76  ZhK   CORNER  FRANKLIN  STREET*  NEW  YORK 
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C«Mt  ^ 


>  Vm 


KYDOU*  H.  Y  l*«  ;OHJI 

RUDOLPH  BERING  and  GEORGE  W,  FULLER 

HyDHAVUC    EsQiSEBMtS  AJSB     SAyiTARV    ExRERlS 


WATKR    FVmrtCATlOff 

im  BROADWAY 


SXWAGS    OISPOSAI. 


NEW  YORK 


H.  STEVENS^S  SONS  CO. 


l|..%7ICF4i"TTnUI^    C«# 


Scwcr  and  Railroad  Culvert  Pipe 

FIRE  BRICK.  PREPARED  CLAY,  RIDGE  TILE 
FIRE  PROOFING,  UNDERGROUND  CONDUITS,  Etc 


^ 


iinorrwiiT 


TosGonai, 


GUZH) 


•  oal^c   - 


Blind  or  SMftr  ^t^sfer 


\\\iMM-Md  Sefff  Pipe. 


l/f  >»l;:i  A  i*m/  ♦  "tmii**-tn(i 


rmf. 


Mi 


MCK  SS»  Makkk  r  5>'rKtiKT,  Hartford.  Coi 


ORTLAND  Cement 


DEXTER  ALPHA 


Ulster  County  l^osendalc  Cement 


VITRIFIED   SALT-GLAZED    SEWER   PIPE 

full  line  of  alt  sixes  and  fhtingrs  in  stock  for  prompt   delivery 


BLUE  STONE 

GRANITE 


Builders*  and  Contractors*  Material 


J.   O.    BRILL    COMPANY 

PHILADELPHLA,  PA. 

Cnr  AiH  lHTHtlJIBA>  CARS  AM)  TRUCKS 


tf  LocoMiivE  mi  UK  sntniGS 


uttle,  Morehouse  &  Taylor  | 

^p     Company 
'inters  bookbinders 


'rTnterv  and  Bindery 

K     12;   Temple  Street,  cor.  Crown 

TATtONERY    DEPARTMENT 

183  Crown  Street 
NEW    HAVEN 


AGENTS   FOR 

K        Chicago  Binder  &  File  Go's 

,oosK  Leaf  Ledger  and  Filing  System 


Cburtcrcd  1866 


Che  Rartf ord  Lift 
Insurance  Co. 

Issues  every  desirable 

form  of  policy  contract  for 

protection  or  investment 


Xnf omnticn  for  tbc 


$25,500,000  paid  in  benefits 


<;ko. «;..  Kc«iKv.  t><R»uknc        Chad.  I^.  BiKaU.  Sttrttary 


rVim  OflHct,  I>»rcfcrd.  Ccim. 


CEMENT 


26  CORTLANDT  ST.,  N.  Y. 

to 


W  ATSON  &  JACKSON 


Distributors  of 
Standard  Brands  of 


Portland  an 

d  Roscnd; 

-  j"  - 

ale  Cements 

bi  unite 

Biac  Stone 

curbing 

Flagging 

wiuvxwalks 

Gfinoiitiiic 

and 

Walks 

bcician  Blocks 

'i     •* 

and  Driveways 

ukvMTI:-    t>Ol\P\RV    STONES 

^*it'  ..J  "Tv    ..>.    "^  J  "'cars 


lAciFic  Flush  Tank  Co^fPANY 

M  LA  SALLE  STREET,  CHICAGO,  ILL. 

ilAnufacttircrs  of  th< 

[iller  Automatic  Siphon 

FOR  INTERMITTENT  FLUSH  TANKS 


L 


-  Used  for  Flushing  Street  Sewers 

■  No  Moving  Parts        No  Joints        No  Littk  Trips 

B^atvtd  the  Highest  A'Wdfd  in  Us  CImss  Jit  the  World's  Cotumbisn  Exposition 

I  for  Simplicity  of  Constntction,  Effectroeness  ^nd  JfeU4t>ility 

Nfiw  ItAlrcik  CoMK.,  MatcH  iflt,  %y^ 
Tike   sevaj^e    hhrvliim    t'latit    far  Srirtni!:i(i(le  (InmcL,  N'ch   lUvrn,  »•   e>tu)pii4ttl    ^itli   mm 
lldl    tOcii    vp<Tl4l    MiUeT   Siphitn.    an4    kA&  tiMrttr^    ««tt«(*irtot^Jv    «luce  {ml   intn  mprrstUm, 


Each  Siphon  Cuaranteecl  Abiolattljr 

S9 


Send  for  SlusirAttd  CsfjUogue 


THE  LEADING  WATER  METER 
MAMFACTLRERS  ^^  WORLD 

Cro\%'n 
Empire      Nash      Gem 

WATER  METERS 

N-ASH  GAS  ENGINES 
National     Meter    Company 


Ni:^  ^:a\  CHICAGO 

5v\<^  ON  LOiNDON 


ALPHABETICAL    LST   OF  ADVERTISERS 


r      -j^     t  .  ■ 


il..' 


"->».      .U:-       ^ 


•  •       •         i 

•  ••     •        • 

•  •      •       • 
•  ••  •••  • 


••    2..: :,?:•.,•••  2\  y 


CLASSIFIED  LIST  OF  ADVERTISERS. 


r.ATTKKIKS. 

'I  III-  AriiMinia  Kicctrical  Co.,  Aiisonia.  Conn 4 

III.IK  fKINTS.  KIC. 

v..  * ;.  Stdtmann.  New  York.  X.  Y J4 

(  .   I..  ( Irani.  Hartford.  C'<mn ii 

.\.itii>nal  Klt-ctric  Co..  New  Y»»rk.  N.  Y 53 

U'cstinKliouse  Tr;t(  tiim  Hrake  Cii..  Ncu  York.  N    \ /> 

I'.KK  K. 

\\  .   II.  Arthur.  Stamftinl.  Cunn 19 

I  hv  Nrw  Y<»rk  Mrick  &  I'avinK  Co..  SvracuM'.  N.  Y 2j 

i:kiim;ks. 

AiiuTican   ISridKi'  Co..   Nt-w  York.   N.   Y 61 

I'.fi  lin  Cijn.Htniction  Co.,   Itcrlin,  Cunn Cl>Ack  cover) 

MKOKKN   STONK. 

1*.    I-'.  Kccnan,  Hartford,  Conn 14 

MKUWNSTONK. 

Thr  Itraini-rd.  Sliairr  &  liall  Ouarry  Co.,   Portland.  (!onn 44 

4  MILKS. 

I'hc  .\n&onia  Klcrtricnl  Co..  Ansonia.  Conn 4 

r\ks. 

I.   r,.    Krill   Co.,   niil.TkIphia.   I'a «;_• 

CAST  IKON   I'lI'K. 

The  American  V'\\k-  Manufacturing  C'o.,  I'liilailclphia.  I'a .20 

H.  .*^lcven»'ji  .*^on^  Co.,   .Macon.  <  ia 50 

\\  arrcn  l-'oundrv  \  Machine  Co.,  \i-w  Yoi  k,  N.   Y iq 

I  p:mk.\t. 

.Xtlas  Portland  Cement  Co.,  New  York,  N.   Y -'5 

ConiM>lifiaied  KoM-ndalc  Cement  ('•>..  New  York.  N.  Y (inside  front  cover) 

K.attcrn  Clav  (iimhIs  I'o..  lloston.  Mass .\» 

Siimuel  H.  V'rcncli  \  Co.,    i'hila<lolphta.    I'a 15 

1  he  I.,awrence  Ci-nient  Co..  New  York.  N.  Y 3S 

I'ennM-Ivania  Cement  Co.,  New   York.  N.  N' 57 

The  Warner-Miller  Co.,  New  Haven,  (.'oiin j- 

W  AiMtn  \  lai  kM»n ^'■ 

The  Whitehall   iVrtland  Cenu  iit  Co..   Philailel|ihia.   I'a 3 

(IINCKKTK. 

The  Hartfi»ril   I'avinic  &  Construction  Co.,   Hartford.  Citnn 3s 

IILNTKACTORS  (C.ENERAU. 

The  Kilward  T.alf  dt..  Hartf.'id.  Conn v 

C.  W.   Hlakolee  \  Son-..   New    Havin,  C..nn 13 

Sjn-rry  \  Treat.  New  Haven,  Conn 7 

Tro%    Puhlic  W  orks.  Itica.   N.  Y |(, 

«  OK  HACK. 

The  .Xnierican   Mannfactnnn^  (.0..  New   York.   ,\'.   Y ^4 

T»KA\\  1N<;  M ATI-RIALS. 

\\  .  \  I-.   K.  <Iurlev,  Tr-i\.  N.   Y (inside  h;ick  cover) 

Keiiffcl  &  Ks-ier  C.,   New   York.   N.   Y 4J 

K.   *i.  Sidtmann.   New   Yitrk.   N.   Y -.-4 

KI.H  TRIC  HKATKRS. 

i  •>n<MdiiIateil  Car   Heatini;  C**..  .MJiany,   N.    Y 4^ 

H.Kt  TRICAI.  SriMM.IKS. 

Tlu-   Ansonia   Klectiical  C""..   .\nvinia,  ('••nn 4 

H.   \V.    I.dins  M.inville  C...  New    York.    \.   Y 1 

I  N<;iNr:KRS-  .\Nn  scrn  kyhrs*  instri'.mknts 

C.    L.   ISerKen  \  S.-n-.,   n..st..n.   Masv    . i.j 

Kncene   I  >ietZKen  ( "«>..  New   N  urk.   \.   Y J4 

I.    M.   Kddv  \  Co..   P.ro..klyn.   N.   Y 4^ 

\\  .  &  L.   K.  (lurlev,  Tnn-,   N.   X «  m\^u\v  luuk  cover) 

KruiTel  \  K«i<*.T.  New    York.   \.   Y 4-' 

Kolesch  &  C....   New  York.   N.   Y -'4 

I  NtiiNi:KRiN<',  ma«;azink^. 

Ilie  KnRineennK'  Newi.  New  York.    N.   ^ -i 

I  he  Knfnne«-rin«  Recofil.   Nrw   Yi^rk.   \.    Y       \i 

INiiRAX  INt;. 

The  Slo«l.Liid  KnKra\in>r  Co..  New  H.-i\en.  (  >iiin 1; 

r\P.\NI>Kn    MKTAL. 

Krtstem   KxT»,-in<lt«l   Metal  Co.,  PiOstoii,    M.isn     4t 

KLI'SH  TANKS. 
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NEW  HAVEN  FILTRATION  PLANT. 

^3'  Charles  -  /.  Ferry. 

The  Xcw  Haven  Walcr  (  ompanv,  which  suppHes  water  to 
New  Haven,  West  Haven  and  portions  of  East  Haven  and 
Hanulen,  obtains  its  su])ply  from  six  diiTerent  sources:  Lake 
Whitney,  an  impoundinpf  reservoir  on  Mill  river,  at  Whitney- 
\'ille.  with  a  watershed  of  37.7  square  miles  and  an  available 
stora^'e  capacity  of  about  170  million  j^allons.  ('Hie  storap^e 
capacity  of  this  lake  is  nnich  lari^er  than  this,  but,  by  ap:ree- 
ment  with  the  town  of  Hamden,  it  can  only  be  drawn  down 
4  feet,  making  the  available  storage  relatively  small.)  Lake 
Sallnnstall,  a  natural  lake  with  an  area  of  about  420  acres,  the 
surface  of  which  can  be  drawn  down  9  feet,  affording::  a  reserve 
supf)ly  of  about  i,2cx)  millinn  ^mIIous.  This  lake  has  a  water- 
she<l  of  4  s(|uare  miles.  Woodbridj^e.  with  three  impoundinjjf 
reservoirs,  with  a  ctrtiibined  storaj^e  of  <)75  million  j^allons  and 
with  a  watershed  of  13/)  scjuare  miles:  Winterjj^reen,  an  arti- 
ficial lake  on  the  easterly  slope  ijf  West  Rock  rid^a\  with  a 
storaji^e  r>f  icx)  million  j^allons  and  a  watershed  t)f  i.i  s(|uare 
miles:  Maltby  lakes,  three  ^mall  impoundin;^  reservoirs,  with 
a  total  storajL^e  of  1S5  million  gallons  and  a  watershed  of  1.3 
square  miles,  and  Lake  lliipps,  a  small  impoundinjj^  reserv(Mr, 
with  a  storaj^e  c)f  about  70  million  j^allons  and  a  watershed  of 
0.4  square  miles.  This  last  sup])ly  i<^  supplemented  by  a  jmnip- 
ing  station  on  a  small  stream,  the  outlet  of  Wanls  pond,  with 
a  watershed  of  i.h  square  miles. 

The  Lake  Phipps  supply  was  ae(|uired  by  the  Xew  Haven 
Company  by  the  purchase  t»f  the  West  Haven  Comjiany,  and 
was  formerly  use«l  for  supplyint^  West  Haven,  but  the  eleva- 
tion of  the  reservoir  is  so  \nw.  only  aboiu  (»3  feet  alK»ve  sea 
level,  that  it  has  been  abandone<l  for  j^eneral  use  ^ince  cominj^f 
into  the  iK)ssession  of  the  Xew  Haven  C'ompany,  that  borouj^h 
now  l)einj^  supplied  fnmi  Maltby  lakis :  the  Lake  Phipps  sup- 
ply iK'inj^  held  in  reserve  in  case  of  some  acci<lent  which  wt»uld 
necessitate  the  temporary  shuttinj^  otT  of  the  Maltby  suf)ply. 

Of  the  other  five  supplies  mentioned,  the  water  from  Lakes 
Whitney    and    Saltonstall    are    pum|)e<l    to    distribution    reser- 
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voirs;  the  other  three  being  gravity  supplies.  Of  the  latter, 
Lake  Wintergreen,  at  an  elevation  of  about  240  feet  above 
sea  level,  is  used  mainly  as  a  high  service  system,  suppl)ang 
the  Almshouse  and  the  Prospect  hill  district. 

The  reservoirs  of  the  four  supplies,  Whitney,  Saltonstall, 
Woodbridge  and  Maltby,  are  at  such  elevations  that  it  is  not 
necessary  to  separate  the  different  systems  or  insert  regulating 
devices  in  the  distribution  mains,  but  they  are  all  connected 
together.  All  of  the  water  which  the  gravity  supplies  can 
furnish  or  deliver  is  drawn  and  the  deficiency  met  by  pumping 
from  the  low  level  supplies.  Of  these,  Saltonstall  can  furnish 
from  3  to  4  million  gallons  per  day,  and,  for  the  balance,  from 
5  to  10  million  gallons  per  day,  dependence  must  be  placed 
upon  Lake  Whitney.  It  thus  becomes  imperative  that  nothing 
should  happen  which  would  for  any  considerable  length  of 
time,  shut  off  the  supply  from  this  latter  source. 

The  water  company  owns  practically  all  of  the  land,  with 
the  exception  of  the  highways,  in  the  immediate  vicinity  of 
its  reservoirs,  and,  for  the  Saltonstall,  Woodbridge,  Winter- 
green  and  Maltby  systems,  a  very  large  part  of  the  entire 
watersheds.  These  last  four  mentioned  sheds  are  also  very 
sparsely  settled :  large  portions  of  each  being  wooded,  so  that 
the  danger  of  these  supplies  being  contaminated  is  compara- 
tively slight. 

With  Whitney  lake,  however,  the  case  is  different.  The 
Mill  river  valley  is,  in  large  part,  devoted  to  pastu/e  or  tilled 
land,  and,  with  the-  small  manufacturing  hamlets  at  Cheshire, 
Mt.  Carniel,  Jvcsvillc,  Centervillc  and  Augurville,  supports 
quite  a  large  population.  To  control  this  watershed  by  pur- 
chase was  therefore  impracticable. 

All  of  the  watersheds  are  daily  patrolled  by  inspectors,  in 
the  employ  of  the  company,  who  sock  to  discover  and  remove 
sources  of  fx)ssible  contamination.  All  filth  on  the  highways, 
in  the  vicinity  of  the  reservoirs,  is  daily  removed;  leaves  and 
rubbish  along  the  margins  of  the  lakes  and  streams  is  raked 
up  and  burned,  and,  in  connection  with  the  health  officers  of 
the  different  towns,  all  cases  of  sickness  suspected  of  being 
of  a  typhoid  nature  or  other  water-borne  disease,  are  care- 
fully watched,  and  the  premises  where  such  cases  occur  are 
thon.niixhlv   di^in  footed. 
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e  water  company,  being  desirous  that  the  water  supplied 
should  be  the  best  obtainable,  about  three  years  ago  caused 
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Fig.  I.    General  Plan  of  Filters. 


•rough  examination  of  all  of  its  sources  of  supply  to  be 

by  Mr.  George  W.  Fuller  of  New  York,  a  recognized 

irity  on  all  matters  relating  to  water  purification.     From 

examination  and  a  study  of  the  series  of  tests  of  the  dif- 
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ferent  waters,  which,  for  several  years,  had  been  made  by  Prof. 
H,  E.  Smith,  Mr.  Fuller  recommended,  in  view  of  the  liability 
of  contamination  of  the  Wliitney  supply  and  its  vital  impor- 
tance to  the  company,  that  this  water  should  be  filtered. 

The  relative  merits  of  sand  and  mechanical  filters  were  care- 
fully considered,  and  finally  the  method  of  slow  sand  filtration 
was  adopted. 

A  tract  of  land  of  about  13  acres  was  purchased  on  the 
southerly  side  of  Armor\-  street  opposite  the  steam  pumping 
station,  and  the  work  of  preparinis^  it  for  the  filters  was  imme- 
diately commenced. 

While  this  was  the  best  site  available,  it  was  by  no  means 
an  ideal  locati'm,  as  about  half  of  the  area  was  a  steep  side 
hill  and  the  remainder  a  swamp.  The  formation  was  very 
peculiar.  A  small  ra\ine  divided  the  upland  into  two  nearly 
equal  parts.  On  the  northerly  p<jrtion.  beneath  a  layer  of 
loamy  gravel,  was  a  bed  of  quicksand  of  unknown  depth;  the 
westerly  part  of  the  southerly  portion  w-as  boulder  hard  pan, 
and  the  easterly  part  clean,  sharp  sand  interlaid  with  thin  strata 
of  the  quicksand. 

The  loam  and  muck  was  stripped  fpjm  an  area  of  about  5 
acres,  and  then  the  ground  was  graded  to  a  level  about  15 
feet  below  the  level  of  Lake  Whitney.  The  maximum  cut 
was  about  30  feet  an<J  the  maximum  fill  about  18  feet. 

The  material  was  filled  in  in  horizontal  layers  about  9  inches 
in  thickness  and  rolle«.l  with  a  gr'»ved  roller.  The  different 
materials  found  in  the  cut.  except  the  boulders,  were  mixed 
in  making  the  fill,  and.  when  combined,  made  excellent  material 
for  the  purix>se,  as  the  hue  quicksand  filled  the  voids  in  the 
coarser  material,  making  a  foundation  almost  as  hard  and 
imj>ervious  ti.>  water  as  a  clay  puddle. 

A  portion  of  the  ground  was  sc^  soft  and  springy  that  it 
was  necessary  to  underdrain  it  before  a  team  could  be  driven 
over  it. 

After  the  i;rading  had  been  practically  completed,  in  the  late 
fall  of  ux^-,  the  area  <;raded  was  enclosed  by  a  low  embank- 
ment and  ilooded  with  water  tropj  tlie  springs  in  the  hillside. 

The  ne\t  spving.  the  water  w:i>  .Irained  otf.  the  grading  com- 
pleted and  the  whole  area  r<.>l]ed  with  the  grooved  roller  and 
a  ten  ton  »te.mi  r»»ller. 
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The  plans  for  the  fihers,  which  are  now  being  constructed, 
provide  for  twelve  beds,  each  with  a  net  sand  surface  of  one- 
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Fig.  2.    Steel  Reinforcement  in  Roof. 

third  of  an  acre.     They  are  arranji^ed  in  two  groups  of  six 
beds  each,  on  either  side  of  a  central  administration  building. 

Each  bed  is  about  i8o  feet  in  length,  82j'^  feet  in  width, 
and  about  15  feet  in  height,  with  the  longitudinal  axis  at  right 
angles  to  the  central  building. 
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The  bottom  of  the  beds  is  about  lo  feet  below  the  sar- 
rotinding  ground,  and  the  ceiling,  which  is  flat,  about  5  feet 
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V\..  ji.     Vlw  .vn.»  Section  of  o.ns  Filter. 

above.  1  he  oiusivlc  wall,  above  rhe  surface  of  the  ground, 
is  of  briek.  and  is  picrcevl  uiih  iiuiuerous  windows,  which, 
with   a  couple  of   ventilators   in   the   roof   and  the   windows 
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ag  into  the  o|>crating:  gallery.  will»  under  onhnarj  cu»- 
[>ns,  afford   ample   light   and   ventilation  to   the   workmen 
wlicn  employed  in  cleaning  the  beds. 

The  outside  windows  are  fitted  with  double  sash  wm<iow 
frames  so  that  double  windows  can  be  used  if  found  necessary 
to  prevent  the  water  on  the  beds  from  frcejring. 


Fig.  4.    Bottom  or  Fn,TEas. 

The  roof  is  a  flat  slab  of  rdnforced  concrete  supported  by 
reinforced  concrete  beams  resting  on  concrete  columns*  The 
roof  is  6  inches  in  Uiickncss,  except  the  end  panels*  which 
are  7.  The  beams  are  12  inches  in  width  by  20  inches  in 
depth,  and  are  made  in  connection  witli  the  roof  so  as  to  have 
^ihe  benefit  of  the  concrete  in  the  roof  acting  in  compression, 
ie  columns  arc  eight  sided ;  above  the  sand  level  they  arc 
(19  inches  in  width  between  parallel  faces,  the  corners  being 
truncated  to  leave  a  1 2-inch  face;  below  the  sand  level  they 
riden  to  27  inches  in  width.  The  tops  of  the  columns  are  rein- 
forced with  a  single  hoop,  t8  inches  in  diameter*  of  one-quarter 
an  inch  square  twisted  iron. 
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^L    The  floor  of  e;icli  heil  is  divided   iniu  i^ixtv-ihrcc  sections 
|^P»y  six   rows  of  cnhtmns,   12  feet  apart*  running  lengthways 

of  the  be<l ;    there  beitig  eight  eolumns,  20  feet  and  2  inches 

apart  in  eaeli  row. 
J         A  double  concrete  collector,  each  part  3   feet  wide  and  iO 
^Btpcbcs  high,  covered  by  inovalile  concrete  slabs^  runs  longitu- 
^^inally  through  the  center  of  each  bed  and  iliscliargcs  through 
,     a  cast  iron  outlet,  2  feet  h  inches  hv  jj  feel  huih  itito  the  floor. 


Running  transversely  of  the  beds  are  two  lines  of  6-inch, 
erf  orated  vitrified  pipes  in  each  bay;  these  discharge  into 
be  main  collector  just  mcntione«l. 

'Die  bottom  of  the  bedji  is  to  be  covered,  to  a  depth  of  8 
inche*,  with  a  layer  of  gravel  or  broken  Alone  from  i  to  3 
tiKhes  in  diameter;  on  this  will  be  placed  successive  layers 
of  gravel  and  coarse  samU  of  gradually  increasing  degrees  of 
fineness,  until  a  total  depth  of  16  inches  is  obtained;  on  this 
%ill  be  placed  the  filter  sand;  this  will  be  in  the  different 
ikds.  of  depths  varying  from  2  feet  to  j  feet  8  inches. 


lO 
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The  steel   remturccmeiit  m  Uie  roui   > 
inch  Ransome  rods  in  each  beam,  plact 
twenty  54-iQch  U  shaped  shear  rods;   in  the  roof  slab  there 
are  J^-inch  Ransome  rods  every  6  inches. 

Two  of  the  i//4*inch  beam  rods  run  near  the  bottom  of  th 
beam  for  its  entire  length ;   the  otiier  two  are  near  the  bottc 
for  about  one-half  the  length  of  the  beam  at  the  center,  tb« 
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are  bent  tipwards  so  that  at  the  ends  they  are  near  the  to 
Over  the  cnliimns  there  are  four  J^-inch  rods  7  feet  long 
near  the  top  of  the  slab.  These  are  bent  down  ^t  the  ends 
to  run  alongside  the  bent  1/4 -inch  ro<Is  and  splice  with  them, 
thereby  making  the  beams  practically  continuous  girders, 

A  similar   form  of  construction  is   followed  with  the  ste 
in  the  slab;   the  rods  being  near  the  top  of  the  slab  over  tl 
beams  and  near  the  bottom  for  the  central  portion  between  the 
beams. 
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The  walls  are  built  in  sections  about  20  feet  in  length  except 
where  two  walls  intersect ;  here  they  are  built  in  the  form  of 
an  L  or  a  T,  each  leg  of  which  is  of  the  standard  length. 
They  are  built  monolithic  from  bottom  to  top.  The  division 
walls  between  the  beds  arc  18  inches  in  thickness  above  the 
sand  level,  widening  to  26  inches  at  the  base;  between  the 
beds  and  the  pipe  gallery  they  are  18  inches,  widening  to  22 
inches,  and  the  outside  walls  are  20  inches,  widening  to  40 
inches  at  the  base.  All  of  the  walls  are  thus  battered  on  the 
side  towards  the  filters,  below  the  sand  level,  to  facilitate  the 
packing  of  the  sand  against  the  walls. 

The  different  sections  of  the  walls  are  joined  by  a  tongue 
and  groove  joint,  6  inches  in  width  and  depth;  the  sides  of 
the  tongue  being  slightly  beveled  to  admit  of  the  tongue 
slipping  as  the  walls  expand  and  contract.  To  facilitate  the 
slipping,  the  sides  of  the  grooves  are  painted,  and,  to  prevent 
the  tongue  and  sides  of  the  groove  from  breaking  off,  j4-inch 
steel  rods  are  built  into  them  about  i  foot  apart. 

The  forms  are  usually  taken  down  the  day  after  they  are 
filled,  and  any  rough  places  on  the  face  of  the  work  is  filled 
with  a  thin  mortar  of  cement  and  sand,  the  wall  given  a  good 
coat  of  grout  applied  with  a  brush,  and  then  floated  with  soft 
wood  floats. 

The  clear  water  well,  which  is  located  between  the  filter 
beds  and  the  pump  house,  is  alx)ut  240  feet  in  length,  about 
45  feet  in  width  and  14  feet  in  depth.  Its  capacity  is  about 
800,000  gallons  when  filled  to  its  normal  water  level,  or  about 
one-tenth  of  the  average  amount  of  water  supplied  per  day 
from  this  plant. 

It  is  similar  in  its  construction  to  the  filter  beds  except  that 
there  is  no  brickwork,  except  in  the  gate  houses,  the  roof 
being  placed  directly  on  the  concrete  walls,  which  vary  from 
15  inches  in  thickness  at  the  top  to  63  inches  at  the  base,  and 
the  whole  is  covered  over  with  earth,  2  feet  in  depth,  forming 
a  subterranean  chamber. 

The  inlet  pipe,  48  inches  in  diameter,  from  the  filter  beds, 
enters  near  the  southwesterly  corner,  where  is  built  an  inlet 
chamber.  This  is  about  15  feet  by  18  feet  in  plan,  the  four  sides 
of  which  are  so  constructed  as  to  form  a  weir  over  which  the 
water   flows  into  the  well   proper,   when   the  filters  arc  run 
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wiuU'V  orilin.iry  ooiiiliiions.  This  enables  a  constant  differ- 
o'.u\-  x^i  level  lo  U'  niaimuincvi  Ivtween  the  water  in  the  well 
M\A  :\w  !h\is.  '.lioroSv  sivv.rinc  a  r.niionr.  rate  of  filti^ti«M. 

A  ^S  \\w\\  V\-iViSs.  v'.osov*.  Vy  a  s'uicc  cate.  connects  the  inlet 

v^u'.'*vv  w.:!:  ihi   ■.-.•..i— .  w-.;;.     ;.y   .r^rir.i:  this  irate  the  le\"d 

v**:   :'••»•  \\.;:v'v  v.iv.  *v    'r./.w.    '.    .^n  :::  :::e  ir.'.e:  cha:::ber.  crea- 

:    i;  .L  '.*Ki:."i.'..\ 0  !*.^" -■..".   .  :■  :"*..   'r:".:tr>  ir.  i  thrrt'i-y  mcrcasingf  the 

— ■  -■".   ■■  '.  .•..   *'  .".."»."*..   '."■';   ■■ .      ::..   Ti'.i    ::   i:   r::ill:"r.  CT.-:«n5 

.>»      -.-'     •.       .;■.■...-.-    .-:>^:":-:      7;--:s  :s  provided 

'.v.  ,\.  ..  ■.    ■.-  ..-.•-.  :hr  T'.ir.:    iccasioned 

."■,    ..      •     •■  ■•     >    .    :■  \:  :     ■-■:    :r  r--:rr    ::   the  other 


■:     -  -.:   :>jrr/:«er  -a-ith  the 

.'M  i:-^  '.'.'.^t  rnji-   r>xtion 

u-r-'r    .r  rt^iiirs.  w£tfa.?ut 

:.:.-:«ic:r   iTT'i    irs."*-*  water 

:    .  ■    ■•_:•;    vril.      I:   rs  c-?s- 

■  .     'i:    v::l      iri'L  il>:in  .::• 

-\       :r:::i:i?r;<.    i  3s>ir-ch 

-^    -m:-:    :i::t;   -.'■  ine  snizr 

■v.:i::nt:r   !::•:  "ilie  su;- 
^■.■'  .>     ■  r    .i:t;r-in;:i  rh-e 

.     :u-    ar   is  *:::»;  's  ill 

^     ■  ■.     -;iir      i     v'::i:::  'li't 

'V     •  •■■•:    11    line:;:,  is 
.'   :t.-*:r    n  ±1: 
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mtddlc,  below  ihc  sides,  thus  leaving:  a  sidewalk,  3>1  feet  in 
widUi  on  each  side  ami  giving  a  grade  to  the  floor  of  the 
dqircsscd  portion  from  the  ends  toward  the  center,  at  which 
point  is  placed  a  receiving  hasin  connected  with  the  sewer; 
Ibiis  providing  for  the  drainage  of  the  gallery. 
There  are  four  lines  of  mains  in  the  pipe  gallery,  placed  one 
^e  another,     The  lower  line  is  the  effluent  pipe,  varying 


Fig.  8,    Pipe  Gallery. 


'^01  size  from  24  inches  in  diameter,  where  it  receives  the 
water  from  the  two  end  beds,  to  36  inches  in  diameter  wlierc 
it  discharges  into  the  nhiin  effluent  at  the  center  of  the  gallery. 
This  la^t  pi[>e  is  48  inches  in  diameter,  dips  flown  and  passes 
•jrider  one  of  the  northerly  tier  of  beds,  ami  discharges  into 
the  inlet  chaml)er  before  mentioned,  'llie  effluent  pipes  receive 
the  water  from  the  main  collectors  in  the  beds  through  i6*inch 
Uicrab.  inserted  in  each  of  which  is  a  Vcnluri  meter  for 
measuring  the  rate  of  tluw  from  that  bed. 
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Above  the  effluent  pipe  is  the  raw  water  main.  This  varies 
from  36  inches  in  diameter,  where  it  enters  the  gallery  at  its 
easterly  end,  to  20  inches  in  diameter,  where  it  supplies  the 
two  last  beds  at  the  westerly  end. 

Each  bed  is  supplied  from  this  main  by  a  12-inch  lateral 
terminating  in  a  balanceil  float  valve  for  maintaining  the  sur- 
face of  the  water  on  the  beds  at  a  constant  level. 

An  overflow  pipe,  u  inches  in  diameter  with  a  funnel- 
shaped  opening  24  inches  in  diameter,  placed  in  one  comer 
of  each  bed  and  connecting  with  the  sewer,  guards  ag^nst 
the  water  overflowing  into  the  operating  gallery  in  case  of 
any  derangement  of  the  automatic  valves. 

The  inlet  pipes  discharge  into  an  inlet  chamber.  4  feet  square, 
just  inside  the  tilter  beds.  The  upper  2  feet  of  these  inlet 
chambers  is  built  up  of  movable  oDncrete  blocks,  2  inches 
square  and  4-4  feet  long,  the  ends  fitting  into  rabbets  made 
in  the  pii.>e  gallery  wall  and  the  piers  forming  the  outer  cor- 
ners of  the  chaiTibers.  Tlie  object  <:.f  these  being  to  maintain 
the  top  of  the  inlet  chamber  at  the  same  Level  as  the  sand 
surface. 

Both  the  cflluetit  and  the  raw  water  mains  are  connected 
with  an  iS-inch  .ioul>le  >treni:th,  vitrified  pipe  sewer,  which 
runs  under  the  :1oor  '.^f  :lie  pipe  i^len-'.  Tlirough  the  con- 
nccti».«n  wlih  the  raw  water  main  the  water  can  be  drawn  off 
iftjiu  \h^  riiie!"  -x-'is  ■.!•.' w  11  u}  rhe  -an«l  'evei ;  and  through  the 
enlueut  O'liriee'.i'.Mi  -.1  .:.iii  'x-  iruwi  nit  ■;£  the  sand,  whenever 
it  bv.xviiies  :iece>^ir\    '.-^  jicaii  a  ''»ed. 

Abv.»\e  'Jie  raw  \\aie«'  -iiaiii  >  i  :c--'nch  pipe  connected  with 
eaeii  ■.'^-;!icii  ^fniieMi  'jr.tiicii.  !'*ii>  -^n.-vides  means  for  filling 
aiiv  'x'vi,  '.'I'.'Ki  "KMeaiii,  vith  'il:t:'-e«i  \ater.  without  using  water 
Hiiicli  'icu-*  'xen  '»iiiii|'eu  '.i|»  :iiH'  '.lie  "esjnoir. 

A'v\v.  '.Jie  ••:-i;l  '.u\k-  >  in  S-;!ic*i  iiain  with  6-inch  Laterals 
'UMiiiiii;  i.!iK»M  'hv  .n;;;'.  \'»i;'ii  .'i  ,  icil  bed.  Tllis  supplies 
•.vaui       ''Mi     'K    '  **■  -L".'..'.    ''.\\[    -':^tT'''ir.    rV)r   conveying  and 

'. 'K  'Ukk:  .*>.-  :  1'.^  .'  '!!>«.>  .:•'  -iippi.vrred  «3n  concrete 
Mi*.:^    u.  .*.  iw     'i.-v.    ^■..    ■■■      '=. '-r.    the  upper  is  sus- 

''vi;v?.i'      "■■  .     1^-    v.;  "^^     ■-    ':''>    ■=■•.■   .:i^«\i?. 

A  v.v  -  ;-.:ic-'.  >>'-^.  ■•.'.•  :irr;;n:;  -«aii'.i.  also  runs  neariy 
-.Ik-  .1..  •-  .!:,;iii  .♦:  .acii  V.:.  hil  ■  >  '  ^iiiected  with  a  move- 
'.■>.^    iil'v    :i  'he  operaiiii^  ^a'.\rv. 


NEW    HAVEN   FILTRATION    PLANT.  1 5 

All  of  these  various  lines  of  pipes  are  provided  with  valves 
for  regulating  and  controlling  the  operation  of  the  filters. 

The  registering  apparatus,  one  set  for  each  bed,  consists  of 
three  wrought  iron  pipes,  8  inches  in  diameter,  secured  in  a 
:ast  iron  base  standing  on  the  pipe  gallery  floor,  the  pipes  open- 
ing into  a  manhole  built  into  the  floor  of  the  room  above. 
Tlicse  pipes  -are  connected  at  the  bottom  by  J^J-inch  pipes, 
respectively,  with  the  water  in  the  filter  beds,  in  the  inlet 
chamber  and  the  throat  of  the  meter.  Floats  in  the  pipes 
ronnected  by  wires  with  a  suitable  mechanism  in  the  operating 
^llery,  indicate  on  a  dial  the  loss  of  head  in  passing  through 
the  sand,  and  the  rate  of  filtration. 

The  second,  or  ground  floor,  is  the  operating  gallery^  and 
contains  the  gate  stands  for  operating  the  valves  in  the  pipe 
cjallery  beneath,  the  indicators  just  mentioned  and  the  sand 
(^-ashing  machine.  The  gate  stands  are  ranged  along  the  sides 
Df  the  gallery,  being  connected  with  the  gates  beneath  by  bevel 
gearing  where  necessary.  An  open  space  is  thus  left  through 
the  center  of  the  gallery  to  provide  room  for  the  sand  washing 
machine  and  the  passage  of  teams,  which  can  be  admitted  by 
wide  doors  at  each  end  of  the  room. 

This  room  is  13  feet  in  height,  and  is  provided  with  two 
rows  of  windows  on  each  side ;  those  of  the  lower  tier  oi)ening 
into  the  filter  beds  and  the  upper  opening  outside  over  the 
roof  of  the  filfers.  A  wide  sliding  door  and  a  short  flight  of 
concrete  steps  aff'ords  access  from  the  operating  gallery  to  each 
filter. 

The  walls  of  this  room,  not  occupied  by  doors  and  windows, 
are  faced  with  white  enameled  brick,  and  the  ceiling  is  sheathed 
up  with  white  spruce,  varnished ;  thus  securing  cleanliness  and 
a  maximum  of  reflected  light  for  lighting  the  filters. 

The  floor  of  the  operating  gallery  is  laid  with  a  dip  of  one 
inch  from  the  sides  to  the  center,  thus  forming  a  shallow  gutter 
in  the  center,  and  this  latter  is  given  a  grade,  longitudinally, 
3f  I  inch  in  40  feet,  draining  to  five  lo-inch  openings  in  the 
Boor,  connected  with  the  sewer;  these  receive  the  overflow 
from  the  washing  machine. 

Openings,  2  feet  by  8  feet,  covered  by  wrought  iron  gratings, 
are  placed  at  frequent  intervals  along  the  sides  of  the  gallery 
to  light  and  ventilate  the  pipe  galley  beneath. 
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Tho  !hiril  siorv  is  iliviilol  inio  nnnns  for  use  as  chemical 
auvl  Ku'UTu^loviioal  lalK^raiorios  ami  office?.  A  jrravel  rvf 
\.v\i'r>  ilu"  ccniral  IniiMinc- 

A  i*r'A!i:c  v\M':uvi>  :ho  hie-  C'oiitv:  near  :hc  nonhwev.er'.y 
v\*r\».tT  .»:  :!k-  *x'\:s  \\:::*.  the  rvf  . :  :he  n'>nhcr!y  :ier  of  niter*. 
»iv.J.  ^  >iv.v.'..i!-  l»r.x-i:o  v\  v.:'cv':>  ::'.v  r>::>  ::  :he  :-.v  >e:5  of  nlttrs 

'.'.  J."  •."*  ; .\*'. ■." ..    ,  ■-  .•: :  .   ix  *' <     "  *.:":.?:.■■.  z  :r.  rre.c  c^im 

-■  ,  .  ■        ■'.■■•.  ■.    ■■  \: .— .  -      ■    :     ■;-.::    x':   ::>r-:  ir.  :he  work. 


•.%  -,       .uv*  .'.  ^.■.   ■.  *.'.-•.:"•  .r        i"    ■:•::'.  ""t^c  :  ice  sArre 

:\      ■,     -     -^'.  .1      :.    ^       .'     *i:    ."-.'^r  ?:•;•:    ?£  the  r"<: 

"-i  :.^   ■■  •.      ..    '       s^     ■'.     .   II.  -    ■    ■  *•;   :.i.*.;'*     :  ::'»:  ■viZi-.     Fir 

x     '/».         *».        V  ■.     -        -■    ,          ■■  '  *i;    :•  •"r.iTi.T  in*!  c:.'zr.ziLi 

«■■  •  '-•■     •  •-     -:  .       -.^ ^.        -i    ri-    \  *:»:::    w.    ;•!.?*  tire  ■rrti5..ter 

.-.'              '•.  •  -.            ■  ■  *::il:    '«:■■    V  "Lixi  s.  i  ir-r't 

-     -  ■  -                           ".    ^::r:    n;:r;rtal  zj,:  i 

■  ■*  -.                         -;:.*     ::•;■;    .ne   ir.x     : 

^  ■  —                    -  -.                  -X     -.    ■  ■     .:■■.      r^-iiLirs  tite  ze\t 

■    -         "^      •       ■  -^                               V     -X — :nir.£s.    :nl~-    i 


■  *:!i:     r  !ii:r  It:: 

.;  f    "ill:    ;«  se 

*  ::•  r-.iir      tlie 

.  -i:'i  ~;ii:    ni.;- 


NEW    HAVE.V    FILTRATION    PLANT. 


n 


Tlic  concrete  is  niixeil    **\vet/*    and   very   little  tamping  is 

Ercauirccl,  but  a  thorough  spading  is  given  along  the  sides  of 
forms  lu  secure  a  smootli  anci  tight  surface, 
rhc  concrete  is  mixed  in  batches  of  about  two-thirds  of  a 
ic  yard.  It  is  dum|K!d  from  the  mixer  into  a  "cyclopean 
Crete  bucket*'  and  is  then  swotng  by  a  derrick  to  its  des- 
ition.  Two  derricks,  with  booms  respectively  6$  feet  and 
59  feet,  are  used,  one  on  each  side  of  the  mixer*     One  or  the 


FiCL  9.    Arrangemckt  op  Plaxi  foe  Handling  CoNcwrrE, 

of  these  is  able  to  reach  nearly  all  portions  of  one  l)cd 

one  set-up*     In  building  the  rojf,  the  concrete  is  dumped 

tfom  the  bucket  into  a  steel  dump  car  which  nins  on  a  liglit 

idu5trinl   railway  track. 

Alpha  F*ortIand  cement  has  been  used  exclusively;  the  $^one 

the  concrete  is  obtained  from  a  trap  rock  quarry  located 

lit  500  feet  fn>m  the  work ;   sand  is  obtained  from  a  liank 

projXTty  of  the  company  about  a  mile  and  a  half  from 

filters. 

2 
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Tlir  tTUiiinncfi'  for  hancUing  ami  washing  the  sand  baire 
yet  Ucm  consiiructcd,  but  the  plans  provide  for  three  sepsfato 
nvadiitu**  for  that  piiqwsc.     Tlic  first,  the  ejector,  consists « 
a  ciMtual  :^liA|>c(l  hopi>cr  ahc^nt  3  feet  in  diameier  at  the 
fthout  t5  itichcs  at  the  bottom  and  afaoot  3  feet  in  liei|^ 
V  --  "  '        '       -      "v  in  the  center  of  the 

-  ->ure  mam*  sen-es  to  spray  I 
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This  latter  consists  of  a  hopper  holding  about  5  cubic  yards, 
with  valves  at  the  bottom  for  drawing  off  the  sand,  and  an 
overflow  weir  at  the  top  for  separating  the  surplus  water. 
The  sand  sinks  to  the  bottom  of  the  receiver,  where  it  is  drawn 
off,  through  the  valves  mentioned,  into  wheelbarrows  for  dis- 
tribution in  the  beds.  Tlie  receiver  is  to  be  suspended  from 
the  ceiling,  sets  of  four  eye  bolts  being  built  into  the  roof  at 
three  different  points  for  that  purpose,  and  the  roof  being 
reinforced  at  these  points  by  steel  concrete  beams  built  in  con- 
nection with  the  main  slab  and  extending  above  it. 

This  provision  for  handling  and  washing  sand  obviates  the 
necessity  of  providing  an  open  court,  such  as  is  a  prominent 
feature  of  other  slow  sand  filter  plants;  a  filter  bed,  one  of 
which  will  always  be  out  of  conmiission,  and  the  operating 
galler>'  taking  its  place. 

The  grading  and  pipe  laying  is  done  by  the  water  com- 
pany, by  day  work ;  the  remainder  of  the  work  being  done  by 
contract  with  the  Eglee- Bunting  Company  of  Boston. 

The  cement  is  furnished  by  the  contractor,  but  is  paid  for 
by  the  company  at  a  stipulated  price ;  the  cement  being  receipted 
for  by  the  inspector  as  it  is  delivered  at  the  mixer.  The  con- 
tractor thus  being  responsible  for  it  until  it  comes  on  to  the 
woiic.  That  marrow  bone  of  contention  between  engineers  and 
contractors,  the  cement  question,  thus  being  consigned  to  the 
soup. 

It  is  expected  that  the  portion  of  the  work,  now  under  con- 
tract, will  be  completed  sometime  in  October,  after  which  the 
work  of  putting  in  the  gravel  and  sand  filling  will  be  done, 
probably  by  day  work. 
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GREENWICH   SEWER  SYSTEM. 

THE  OUTFALL  SEWER  AND  E.\ST  SIDE  SEWER  TUXXEL 
By  J.  Louis  Greg  cry. 

The  >et:!cr:ei::  .^f  Ciree::u-ich,  Conr^..  :5  so  situated  topo- 
graphicar.y.  :ha:  i:  rev:i::res  :\vo  :::ain  or  belt  sewers,  known 
as  W'es:  Siv-e  :ir.:i  Kas:  S:.:e.  .vr.ich  encircle  the  borough 
proyvr  ar.\l  rrc^rive  :rc  !j.:ir^!s  v.  hie::  er.:er  :r:rr.  the  ditferent 
streets.  rr.^'Sv"  scAtr-.  f.^r  yr-c::ril!y  thrir  er.rlre  len^h.  fol- 
low >:rejj!*.N.  ^•:.:  :::  :>•>  viy  :ra:r.  r.:-:  :r.\y  the  borough,  but 
surr.  -:t^.;:-'!^  vr  -.vrv.s.  I:  r\^!::  ':*-  v-tV.  ::  state  in  passing 
tha:  th-j^vr  arv   n.::\':.-;.    >;:    -er?.   ::::   i   r-.r'Tinoi  system. 

.  \ :  :r  c :  r  ;  v.  •  'c : : . :  ■.  .-. :  :  •  ::  •  v .. :  ■:  r  zr.-t  y  -tr.'tT  :ne  out  fall  sewer. 
3JW.  ::  :>  >  >v.^v-  :•.  ■:  ':::  ">  •■  .r-^  ■::■:"  .  li: :!'  are  sel-i-int  enc-^un- 
:ero.'.  ■  -."v.  ■.:  -.  c  ■.■.:;■..:!■:.  "*-:s  se'.v;;r  is  corr:p«:'Se'i 
.»:  t'lv : :  xv  '.■.:  .:  j'>::«:!'  -  ".r"^':-:  'ire.  :.i>jC  :c>.t  of 
j^  ::v'i    '.I:--'.'     '  :■  v..  5;    *.-::    ;:     :■.  uole    :j-:"ch   ca?: 

1  !*c    •.:•■«:•.■■.:■  •''':    ;  ...:-.    ■■.■*.•:::    :-  •::   the   hijiway. 

"S  j.'.'^v:  " .'  ;  "1  ■. '.  ■  <:•.  •'  i^  ."•.  r^c-'-j'-'k  ?'r;ric.  "a'lt.ci  r.a-- 
^^  be  :",:»>^'.!  :*  •  ■:«.  ^v;-. -.■  :  '-  -."y.r.'jiz  'vith  ::«:o  :va:cr. 
i:i'I  :"^v.  ^'.i-.^  .:  >:  -l  ■.  ■.-  ;  '.-  -■.::::  vai  !::::h-^va:er  r-ark. 
-he  :./  ;■'.;  .^  •  .  .  .>  "  ;  :.>;-:.:':  1  ?ii:inn  at  this  rnjiti:. 
-I.-*  ■•      .i>  ■-■  .     •.■.■•.■     .  ■   -X.  :•..  ■      ::■     ■.    ::  ^Titie  in  any  .strjc- 

■..i:^.        Vv.  ^  .         -    ■    r    :-vsheti  am:  ice.     This 

'•:j'ii«.  ".i       .->       '.  ;^  -■  ">;>:<:■:     ?r    r.vo    ':nes    lai'l 

>.^-v.     V     V.  V.  _-    .v'    .  .-,     .' M   ■■:!■<.    .1    r-riinar.-   hub  an-i 

>;.";^  ^  .         \ -J  t.-.     v   "v  i- Mi^^  :he  rnanh«3ie  at 

•Ik      .  .V  J    "''.^     n  a  ;jTatie  '?t  E  in 

-W.  ...V  '.  :v-  >..  . '.■  V  .  v  ■:.■.••!.  ■ir>i.  vac  :d:utes  of  or!:- 
'.i.'.:_.     .    :..    ^..  ;         ■,        .'-  ..:••.    ;■.:■.    /i   ;..npe.  and  riien  two 

:.v  \  -..^..^.  ■•  .  ■.'.  '..  -.  ■  ".  ■;^v'i 'atcr  for  connections 
'..:.»'.  ^.       V       .  ..-L '::-..    lie  rciauve  positions. 

\     •  -    .  -.     .    .:      -.   :-.-;•.      .    r -1.1  0 lean  the  siphons 

.:  ....-  •. .— .V;  v  :>.>c  .'IK  ■■:  ••.•'.■  .:  iic  u-inch  jijates.  an 
.\-.i  !'.'.^    \-. .  :..;  '.Kcu  ouu^uuci'-'i  ■.::  •.:>;    "aiv.ioic  at  the  junction 
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and  leading  to  the  brook,  and  open  the  water  g^tes,  one  or  both, 
which  were  between  the  4-inch  hub  and  the  water  main,  and 
bring  a  pressure  on  the  siphon  sufficient  to  force  out  any  sedi- 
ment that  might  collect  there.  From  the  grade  of  the  pipes 
which  left  the  manhole,  a  drop  of  8.2  feet  was  accomplished 
through  two  J4  bends  to  the  bottom  of  the  siphon,  which  was 
laid  2  feet  under  the  bed  of  the  brook  on  a  grade' of  i  in  200; 
the  rise  on  the  other  side  being  accomplished  in  the  same 
manner  as  the  drop,  through  a  distance  of  8.2  feet,  making  the 
drop  and  rise  the  same,  the  pipes  entering  the  bottom  of  a  man- 
hole, and  the  siphon  working  under  a  head  equal  to  the  difference 
of  grade  in  the  two  ends,  or  practically  0.5  feet. 


The  construction  of  this  siphon  was  carried  on  at  low  tide 
only,  the  stream  being  diverted  first  one  side  and  then  the  other, 
to  allow  of  the  digging  of  a  trench  and  laying  of  the  pipe 
on  a  natural  foundation  of  gravel.  From  the  outlet  of  this 
siphon  the  20-inch  vitrified  pipe  was  laid  on  a  grade  of  i  in 
600  along  the  shore  road,  to  a  manhole  at  the  beginning  of 
another  siphon.  At  this  point  the  sewer  changed  direction, 
crossing  a  government  channel  400  feet  wide,  then  across 
Grass  Island,  to  the  far  point  which  was  the  outlet  at  the 
harbor  line. 

Consent  was  obtained  from  the  government  to  lay  a  double 
line  of  12-inch  cast  iron  pipe  across  this  channel  at  a  depth 
of  6  feet  in  the  clear  below  mean  low  water,  and  this  was 
accomplished  in  the  same  manner,  namely  a  siphon,  as  the 
crossing  of  Horse-Neck  brook.     The  first  plan  was  to  carry 
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As  a  final  pn)tectioii  to  tliis  arch,  the  portion  remaining  above 
the  miul  surface  was  mounded  over  with  mud.  Line  and,grade 
was  given  by  naiHng  two  uprights  to  the  side  of  the  timber 
floor  every  50  feet,  and  nailing  on  cross  pieces  at  a  uniform 
grade  above  the  tlow  line,  and  lastly  centering  these  pieces. 

In  the  construction  of  the  siphon  across  the  government 
channel,  conditions  wore  tar  different.  This  channel  had  never 
lieen  dredged  out.  and  from  the  road  to  the  island  was  one 
continuous  mud  flat  about  4  feet  above  low  water,  except  a 
narrow  channel  which  was  about  3  feet  lower.     For  this  entire 


/  *^ 


distance  nnid  was  encountered  in  a  maxinuun  depth  of  26  feet, 
overlaying  a  bard  gravel,  which  n^se  rather  abruptly  at  the 
island  and  also  at  the  road. 

This  525  feet  was  all  double  12-inch  cast  iron  pipe  laid  <»n 
a  pile  foundation,  ibe  i)iles  being  sawed  off  at  the  proper 
grade  and  capped  with  a  6-inch  X  12-inch  caj)  4  feet  long. 
The  construction  was  accomplished  by  driving  piles  at  high 
water,  in  ])airs  jjA  feet  apart,  center  to  center  and  12  feet 
longitudinally,  care  being  exercised  in  their  driving  to  keep 
ihem  vertical,  and  in  this  way  as  near  a  corrcnrt  position  as 
possible  where  they  were  to  be  capped,  which  was  al)Out  12 
feet  Ik*1ow  the  surface.  After  the  piles  were  <lriven,  a  section 
of  36  feet  in  length,  starting  at  the  island,  was  taken  and 
2-inch  sheathing  12  feet  long  was  driven  outside  of  the  piles. 
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Tunnel. 

The  Elast  Side  sewer  tunnel,  which  is  500  feet  lonjj,  is  12.0  feet 
deep  at  the  easterly  shaft  and  25.3  feet  at  the  westerly  shaft, 
and  at  a  maximum  depth  in  the  center  of  63  feet  below  the 
surface.  From  the  two  shafts,  which  were  afterwards  man- 
holes, the  sewer  was  in  open  trench.  The  tunnel,  for  its  entire 
lenj^th,  was  in  a  kind  of  gneiss,  dipping  alx^ut  45°  E.  As  the 
easterly  shaft  was  in  private  property,  and  the  westerly  one 
in  the  highway,  it  was  decided  to  drive  the  tunnel  from  that 
end  so  as  not  to  obstruct  travel.  This,  however,  was  the 
wrong  way  of  the  rock,  as  well  as  down  the  grade,  which  was 
I  in  300. 

As  the  drilling  of  the  tunnel  and  the  sewer  contract  were 
under  separate  contractors,  the  contractor  for  the  tunnel  was 
obliged  to  sink  a  shaft  and  work  through  that.  The  contract 
called  for  a  tunnel  no  less  than  4  feet  wide  and  5  feet  high, 
the  contractor  to  be  allowed  to  select  his  own  cross-section 
and  dimensions,  provided  the  line  and  grade  of  the  floor  con- 
lorme<l  to  the  grade  given  and  the  sides  were  symmetrical 
with  reference  to  the  center  line.  The  power  to  be  employed 
in  driving  the  tunnel  was  compressed  air. 

A  plant  was  established  about  125  feet  from  the  shaft,  com- 
prising a  large  upright  boiler  which  furnished  steam  to  an 
Ingersoll-Sargent  com|)ressor  and  a  single  drum  hoist,  a  large 
compressed  air  tank  provided  with  safety  valve  and  drip  cocks 
was  set  up  near  the  compressor,  and  a  derrick  at  the  shaft  for 
hoisting  refuse.  It  was  afterwards  found  the  boiler  was  not 
quite  large  enough  to  run  the  plant  at  its  full  capacity.  After 
two  or  three  headings  water  was  encountered  so  that  a  steam 
siphon  was  installed  in  the  shaft,  which  was  below  grade 
enough  to  allow  the  digging  of  a  trench  close  to  the  foot  wall 
in  the  tunnel,  thus  draining  it. 

The  line  of  tunnel  was  produced  back  of  the  shaft  for  a 
certain  distance,  there  being  a  bend  in  the  sewer  pipe  at  the 
shaft,  and  from  this  point  and  one  on  the  summit,  line  was 
taken  and  carried  into  the  tunnel  by  first  setting  a  point  on 
the  edge  of  the  shaft,  which  was  10  feet  in  diameter,  and 
from  this  point  setting  one  in  the  i^ortal.  From  this  point 
at  the  bottom  and  the  one  on  the  edge  (which  was  as  far 
back  as  could  l)e  seen )  the  line  was  taken  and  carried  forward. 
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When  the  manhole  at  the  last  heading  was  sunk  by  the 
sewer  contractor,  it  was  found  that  the  rock  had  dropped  very 
abruptly  here,  and  that  only  5  feet  remained  between  the  earth 
and  the  last  heading.  Line,  grade  and  distance  was  about  i 
inch  off  from  this  manhole  center,  no  extreme  care  being  taken, 
however,  in  running  them.  In  the  construction  of  the  sewer 
an  arch  was  turned  in  the  side  of  the  manholes  running  back 
to  connect  with  the  rock  face  of  the  tunnel,  thus  giving  an 
entrance  to  it.  and  provision  was  also  made  to  take  away  the 
water  from  the  tunnel,  not  through  the  sewer  but  by  a  separate 
drain.  In  the  building  of  this  East  Side  sewer,  as  well  as  all 
others,  care  was  taken  to  make  the  joints  as  tight  as  possible, 
even  to  the  placing  of  muslin  strips  around  the  joints  after 
they  were  made  so  as  to  hold  the  cement  in  place,  which  is 
a  good  practice  in  wet  ground,  as  the  question  of  ground  water 
would  play  no  small  part  should  the  future  demand  disposal 
works  of  some  kind. 
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THE  NORTH  HAVEN-WALLINGFORD 
EXTENSION  OF  THE  CONSOLIDATED 
RAILWAY   COMPANY. 

By  Edward  E.  Minor. 

The  Wallingford  extension  of  the  Consolidated  Railway 
Company  consists  of  seven  miles  of  track,  connecting  Monto- 
wese  with  Wallingford.  Starting  at  the  end  of  the  Montowese 
line  running  from  New  Haven,  the  new  line  passes  along  the 
highway  for  about  a  mile,  then  passes  under  the  Air  Line 
Railroad  and  over  Pine  River,  and  thence  through  private  way 
a  distance  of  about  two  miles  to  North  Haven.  Through  North 
Haven  Center  the  location  is  on  the  highway,  but  after  leaving 
that,  it  continues  on  private  way  about  four  miles  to  Walling- 
ford, where  it  connects  with  the  Meriden  Electric  Railway,  now 
owned  by  the  Consolidated  Railway  Company. 

This  connection  possessed  rather  more  than  local  interest,  for 
to  it  fell  the  distinction  of  being  the  last  link  in  a  continuous  line 
of  trolley  roads  from  New  York  to  Boston.  Outside  of  the 
town  of  North  Haven,  there  are  but  few  houses  on  the  line. 
Its  location  is  on  the  easterly  side  of  the  Quinnipiac  valley, 
where  the  sand  plains  compensate  for  their  utter  lack  of  way 
traffic  by  exceptional  opportunities  for  line  and  grade.  The 
alignment  consists  practically  of  but  four  tangents,  connected 
by  large  easy  curves.  One  of  these  tangents  is  about  two  and 
one-half  miles  in  length,  and  for  the  greater  part  of  the  way  has 
a  grade  of  but  ten  feet  in  a  mile.  There  are  four  turnouts  on 
the  line,  each  about  half  a  mile  in  length.  These  have  standard 
split  switches,  and  as  the  double  trolley  wire,  which  extends 
over  the  line,  does  away  with  overhead  switches,  cars  may  run 
through  them  at  full  speed.  The  rail  is  an  8o-pound  Am.  Sec. 
C.  E.  section  in  6o-foot  lengths,  with  the  joints  driven  together 
as  close  as  possible  and  the  track  filled  in.  The  roadbed  was 
graded  to  a  subgrade  i8  inches  below  the  grade  of  the  rail,  i8 
feet  in  width  for  single  and  28  feet  for  double  track.  The  track 
was  then  ballasted,  with  a  five-foot  shoulder  outside  the  rail. 
Most  of  the  grading  was  completed  for  double  track.  Span 
wire  was  used  for  overhead  construction  and  all  trolley  poles  set 
for  two  tracks. 


WALLINGFORD  EXTENSION. 


29 


There  are  five  concrete  arches  on  the  line  and  two  steel 
bridges.  All  pipe  culverts  were  protected  at  each  end  by  a  con- 
crete head  wall  12  inches  in  thickness.  The  arches  and  the  abut- 
ments of  the  steel  bridjjes  were  built  of  i :  2>^ :  5  broken  stone 
concrete,  except  in  connection  with  the  reinforcements  in  the 
Air  Line  arch,  where  a  1:2:4  mixture  was  used. 


n*'^  r^^m  Tr«^' 


:ll. 


■jfe^*;^ 


MA^LF  Section  Half  End  Elevation 

Arch  under  Air  LineR.R. 

Vir..    I. 

The  line  passes  through  a  reinforced  concrete  arch  of  15 
feet  span  untler  the  Air  Line  Division  of  the  X.  Y..  X.  H.  &  H. 
R.  R.  at.  a  point  where  the  steam  road  is  on  a  hij;h  fill.  Pilinjj 
was  driven  down  throu};h  this  fill  for  a  short  distance  each  side 
of  the  center  line  of  the  arch,  and  a  temporary  trestle  con- 
structed. Two  trenches,  strongly  sheathed  and  cross-braced, 
were  then  carried  flown  to  the  foundation  of  the  arch,  and  each 
abutment  built  up  to  the  sprin^in^  line.  The  earth  core  remain- 
ing between  was  then  taken  out  to  the  spring^ npj  level  and  the 
arch  turned.  Two  four  pile  bents  came  down  throuf^h  each 
haunch  of  the  arch.  In  order  to  j;i^uard  aji^^ainst  vibration  from 
passing  trains  heavy  cast-iron  sleeves  were  Ijolted  around  each 
pile,  leaving  a  two-inch  space  Ijctween  the  pile  and  the  sleeve. 
This  was  entirely  successful   in  keeping  the  concrete  undis- 
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turbed.  Twisted  steel  bars  were  placed  transversely  with  the 
axis  of  the  arch,  coming  close  to  the  soffit  of  the  arch  at  the 
center,  and  running  back  horizontally  to  the  extrados,  from 
which  they  curved  down  into  the  abutment.  These  held  the 
two  abutments  rigidly  at  the  top  against  the  thrust  of  the  arch, 
no  dependence  being  placed  on  the  back  fill.  They  also  added 
greatty  to  the  strength  of  the  arch  under  moving  loads,  which 
were  of  some  moment,  as  the  arch  is  in  a  hollow  between  two 
heavy  grades.  The  arch  has  a  skew  of  30°,  and  as  further 
reinforcement  a  system  of  longitudinal  bars  was  carried 
through  the  arch  barrel.     The  two  pile  bents  which   came 


HALF  Section     |       Half  End  elevation 
Typical  8'  Culvert 

Fig.  2. 
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through  the  arch  were  so  spaced  as  to  allow  the  passage  of 
trolley  cars  between  them.  All  loads  were  carried  by  the 
trestle  until  the  concrete  had  set  sufficiently,  when  the  piles  were 
cut  out  and  the  sleeves  filled  with  concrete.  The  passage  of 
trains  was  at  no  time  interfered  with. 

At  Pine  River  a  single  track,  deck,  plate  girder  bridge  was 
constructed  of  50-foot  span.  The  abutments  were  built  for 
double  track.  The  track  crossed  the  river  at  such  a  slight  angle 
that  the  river  bed  had  to  be  changed  for  quite  a  distance.  The 
new  location  of  the  river  made  very  nearly  a  right  angle  turn 
under  the  track,  and  in  order  to  protect  the  slopes  from  scour 
very  heavy  wingwalls  were  built  on  the  upstream  side.  The 
abutments  were  carried  down  about  seven  feet  below  the  river 
bed  in  a  sheathed  trench.  The  only  difficulty  met  with  was 
from  water  coming  up  through  the  bottom.     This  was  remedied 


WiVLLINGFORD  EXTENSION.  31 

by  constructing^  a  blind  drain  in  the  bottom  of  the  abutment, 
through  which  a  pulsometer  was  able  to  keep  the  water  level 
below  the  surface  of  the  stone,  upon  which  the  concrete  was 
placed.     The  drainage  area  al3ove  the  bridge  is  about  22  miles. 

A  light  highway  bridge  of  rolled  beams  carries  the  Sacketts 
Point  Road  over  the  track.  'Hie  abutments  are  of  concrete. 
Three  eight-foot  semicircular  arch  culverts  were  built  on  the 
line,  two  of  which  rested  on  quicksand.  These  were  built  with 
a  concrete  invert  and  each  headwall  carried  down  below  the 
foundation  to  form  a  cutoff  wall. 

At  Worton  Brook  the  location  of  the  trolley  was  between  the 
Hartford  Division  of  the  N.  Y.,  N.  H.  &  H.  R.  R.  and  the  main 
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iiway  l)etwecn  Wallingford  and  New  Haven.     There  was  a 

icircular  cut  stone  arch,  16  feet  span,  under  the  railroad. 

\   a  wooden  truss  bridge  for  the  highway.     As  this  was  too 

e  to  the  railroad  to  allow  the  trolley  to  be  carried  through 

I  separate  bridge,  at  the  grade  desired,  a  concrete  arch  was 

izned  of  the  same  span  as  the  railroad  arch,  and  long  enough 

tile  highway.     The  drainage  of  the  brook  alx)ve  this  point 

« 'out  eight  square  miles.     A  sod  dam  was  built  a  short  dis- 

'cc  above  the  bridge  and  a  2-foot  X  5-f<x)t  wooden  flume 

'istructed  to  carr>'  the  flow  of  the  stream.     The  foundation 

'*s  quicksand. 

The  railroad  arch,  which  was  built  al>out  fifty  years  ago. 

'-'«ted  on  a  cribwork  of  oak  beams  planked  over    .At  the  ends 

the  arch  an  apron  was  built,  sloping  do\m  into  the  bed  of 
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the  brook.     Thb  umber  when  ttncovered  was  as  perfect  a»  the] 
day  it  was  put  in.     The  foundatioos  of  the  highway  bridge] 
were  higher  than  those  of  the  railrr^ad  arch  and  not  as  well  pre- 
served,  although  put  in  much  later.     They  consisted  of  two 
sets  of  1 2-inch  logs,  crossed,  with  a  row  of  sheet  piHfi|j:  drit'cn 
in  front.     The  foundation  of  the  proposed  arch  came  about  a 
foot  below  that  of  the  railroad  arch,  and  three  feet  below  the] 
abutments  of  the  highway  bridge.     In  front  of  these  a  body  of| 
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concrete  was  first  laid.  6  feet  wide  and  2  feet  deep.  Thel 
treacherous  character  of  tlic  foundation  was  fully  appreciated 
here.  A5  the  bottom  was  uncovered  the  abutments  settle 
down  from  5  to  6  inches,  while  the  bc»ttom  would  begin  to  ris 
up  and  break  out  into  small  craters,  which  were  very  inter-^ 
estinjj,  -\t  first  appearance  tliis  seemed  like  a  fairly  stiff  clayd 
but  a  ven*  little  working  in  it  transformed  it,  so  that  it  pos- 
sessed aKntt  the  same  consistency  as  jelly.  Great  care  wasl 
taken  not  to  disturb  it.  The  placing  of  these  two  blocks  ol 
concrete  seenic<1  to  halatice  the  pressune,  so  that  no  further 
movement  of  the  abutments  was  noticed.  Between  these  the 
invert  was  put  i«»  in  transverse  slices  ab*?ut  5  feet  in  width,  the 
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longitudinal  joint  on  each  side  being  covctccI  by  the  arch  abut- 
ment. The  ujjstrcani  factf  of  tht-  invert  and  the  vvhigwalls  was 
protected  at  the  iKtttoni  by  two  courses  of  2-inch  sheathing  7 
feet  in  lcnj<tb  and  secured  to  the  concrete  by  i*inch  bolts.  The 
abutments  were  carrie<l  up  to  the  level  of  the  springing,  which 

^Kamc  just  below  the  level  of  the  hig^hway  bridge.     ^Fhis  was 

^Hhcn  taken  down  and  the  arch  turned. 

^H^  With  the  exception  of  the  su|>erstructures  of  the  Pine  River 

^^■A.lhe  Sacketts  Point  higluvay  Ijridge,  all  structures  on  tlie 


^WcH  LMiiiH  Am  Li.sE  R.  R- 

fic  are  of  concrete,  and  considered  permanent.  The  concrete 
rait  put  in  wet*  into  forms  which  were  substantially  water- 
ht.  A  mixture  of  2-inch  and  >:4-inch  stone  was  used,  the 
tions  of  which  were  judged  so  as  to  always  keep  the 
[>ncrctc  fidl  of  niortar.  The  mixing  was  done  by  a  No.  13 
lie  mixer. 
Nc  grading  and  the  concrete  work  ^sas  omie  by  B.  D.  Pierce, 
)[r.»  Co.,  of  Bridgeport.  The  line  vvt)rk  and  track  were  done  by 
Consolidated  Railway  Company.  Tlie  extension  waf*  built 
adcr  the  general  direction  of  John  K.  Pun<lerford,  General 
Manager  of  the  Consijlidaied  Railway  Company.  .Albert  B* 
lill  wsk»  OHisuhing  engineer,  antl  the  writer  engineer  in  chargr* 
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THE   CHESTNUT   STREET   SEWER    OVER- 
FLOW. NEW  HAVEN. 

By  Henry  J.  Kellogg. 

Before  entering  upon  the  description  of  this  work,  I  feel 
compelled  to  say  a  word  about  the  accompanying  details  in 
plan  and  section.  When  the  original  drawings  were  made  it 
was  not  supposed  that  they  would  ever  be  used  to  illustrate  a 
published  article.  They  were  arranged  and  crowded  to  econo- 
mize space,  that  the  blue  prints  might  be  of  as  convenient  a 
size  as  possible  and  yet  be  of  such  scaled  proportions  as  to  be 
easily  read.  The  reduction  in  size  from  the  original  emphasizes 
the  crowding. 

This  overflow,  built  in  1903,  is  but  one  of  several  that  have 
been  recently  recommended.  The  most  costly  overflows,  the 
ones  that  will  be  the  most  diflicult  to  construct  and  that  are  the 
most  needed,  are  not  yet  ordered.  It  is  now  probable  that  some 
of  them  will  be  ordered  this  year. 

The  location  of  this  overflow  may  be  found  on  Plate  II  accom- 
panying Mr.  Jackson's  article  in  this  book.  Other  overflows 
recommended  are:  Ouq  starting  from  the  comer  of  State  and 
Water  streets  to  cross  under  the  tracks,  reaching  tide  water  by 
the  most  convenient  route  and  then  extending  to  the  end  of  the 
Meadow  street  outlet  which  will  sometime  be  extended  to  the 
harbor  line.  Another  running  from  the  corner  of  Canal  and 
Munson  streets,  through  Munson  street  to  Beaver  Brook.  The 
present  sewer  in  Munson  street  would  be  replaced  by  a  small 
sewer  to  take  sewage  only  to  Canal  street.  Another  overflow 
will  be  in  Oak  street  from  the  Boulevard  to  West  River. 

Especially  during  the  last  Ave  years  have  we  felt  the  need  of 
more  outlets.  In  that  period  the  roof  area  has  been  greatly 
increased  and  nearly  all  of  our  so-called  "permanent  pave- 
ments,'* brick  and  asphalt,  have  been  laid.  Also  the  small 
yearly  increase  of  sewers  in  use  has  added  to  the  burden  of 
our  trunk  sewers.  When  manhole  covers  are  blown  oflf  and 
streets  and  cellars  are  flooded,  it  is  time  to  take  measures  for 
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lief.  These  troubles  come  during  rains  that  have  periods  of 
extra  heavy  precipitation  and  during  sudden,  violent  showers. 
By  coincidence,  or  on  account  of  meteorological  reasons^  all 
hut  one  of  our  WDrst  rains  have  occurred  at  flood  tide.  One  that 
tlooded  us  had  a  rate  of  fall,  for  about  twenty-five  minutes,  of 
nearly  four  inches  per  hour  and  came  at  half  tide.  A  heavy 
southeasterly  wind  had  forced  the  water  up  to  its  average 
flood  height,  The  heaviest  rate  noted  was  during  a  thunder 
storm,  lliat  came  when  the  tide  was  in,  when  the  rain  fell  for 
ten  minutes  at  the  rate  of  four  and  eight-tenth  inches  per  hour* 
Extra  high  tides  completely  submerge  all  outlets  and  tlie  average 
tides  cause  a  setback.  So  our  Iow*lying  trunk  sewers  work 
'tr  a  head  (at  times)  both  from  tide  effect  and  from 
liarging. 
^B  For  this  overflow  we  asked  an  appropriation  of  $15,000  and 
^Kot  $13,500.  Left  without  sufficient  money  to  carr>'  out  all  of 
^Kur  original  intentions,  we  were  obliged  to  pare  down  cost  of 
^Beonstruction  and  to  lop  off  the  outer  end  of  the  overflow  as 
^Bnudi  as  we  could  and  yet  reach  beyond  the  tide  line.  Ulti- 
^Rnately  this  overflow  will  extend  to  the  harbor  line,  following 

the  lines  and  lying  in  the  extension  of  Chestnut  street, 
^K  Waterside  Park  and  the  extension  of  Chestnut  street  are  both 
^ftntirely  on  made  land.  The  filling  lies  on  a  stratum  of  mud 
that  increases  in  thickness  from  nothing,  at  or  near  the  south 
tine  of  Water  street,  to  twenty  feet  at  the  edge  of  the  fill  when 
we  built  the  overflow ;  a  distance  of  about  70Q  feet.  Beyond 
was  soft  mud,  exposed  at  low  water,  increasing  in  depth  from 
the  twent>'  feet  at  the  edge  of  the  fill  to  about  forty  feet  at  the 
Jiarbor  line.  Wc  had  to  drive  piles  up  to  about  forty  feet  from 
ater  street. 

The  30-inch  sewer,  curving  out   from  Chestnut  street  into 

ater    street    and    continuing   thence    to    tlie    36-inch    sewer 

ginning  at  Franklin  street,  is  egg-shaped  in  section  and  built 

f  4-inch  brickwork.     It  was  known  to  be  in  poor  condition, 

id  therefore  the  customary  method  of  constructing  an  over- 

»w  by  making  a  long*  narrow,  horizontal  opening  in  it,  at  or 

Just  above  the  springing  line  of  the  arch  (called  a  dam)  was 

considered  inadvisable.     Instead  we  built  a  24- inch,  circular, 

brick  overflow  sewer  alongside  the  30-inch  sewer  in  that  block 

id  extended  it.  for  a  short  distance,  along  the  36-inch  sewer. 
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The  connections  were  made  with  the  30-inch  and  36-inch  sewenl 
by  means  of  lo-inch  vitrified,  curved  pipes  called  eighth  bends. 
We  could  have  built  a  dam  to  relieve  the  36-inch  sewer,  as  that 
was  of  8-inch  brickwork,  but  the  pipe  connections  figured  out 
cheaper   and   were   easily   made.     By   using   these   bends  the 
spillways  were  raised  to  the  last  inch  and  we  avoided  cutting 
higher  into  the  arches.     So  far  as  we  know,  this  method  of 
constructing  an  overflow  is  new.     The  24-inch  overflow  is  of 
8-inch  brickwork,  where  the  connections  were  made,  and  the 
rest  has  a  4-inch  arch  and  an  8-inch  invert.     It  was  laid  on  a 
foundation  or  cradle  of  Portland  cement  concrete  ( 1 13:6  mix- 
ture with  a  2-inch  limit  to  the  stone).     Concrete  was  also  placed  j 
between  the  arches  of  the  sewers  and  overflow.     Owing  to  the  ! 
weak  condition  of  the  30-inch  sewer,  only  eight  feet  of  it  was  ". 
allowed  to  be  stripped  at  a  time.     The  north  track  of  the  street  ' 
railway  was  kept  in  use. 

The  36-inch  overflow,  and  the  reducer,  that  forms  the  next 
portion  of  the  work,  is  circular  and  of  8-inch  brickwork.  A 
3-inch  timber  cradle  was  laid,  except  where  the  connections  were 
made.  Three  catch  basins  were  cut  off  from  the  sewers  and 
connected  with  the  overflow. 

The  43-inch  ''square  section"  is  so  termed  to  designate  its 
shape  in  section  sufficiently  to  distinguish  it  from  the  other 
types  in  use  and  to  refer  its  area  of  section,  as  is  customary,  to 
the  diameter  of  a  circular  sewer  of  the  same,  or  nearly  the  same 
area.  The  construction  of  the  platform  is  plainly  shown  in  the 
drawing.  The  brickwork  was  laid  in  mortar  ( i  to  2  mixture) 
where  the  cement  was  of  equal  parts  of  Portland  and  Rosen- 
dale.  We  have  found  that  by  mixing  these  cements  w^e  save 
expense  and  get  a  mortar  that  is  better  handled  with  a  trowel ; 
the  result,  under  like  conditions  to  these  here  described,  being 
as  satisfactory  as  with  all  l^ortland.  The  second-class  brick- 
work comprising  the  sides  and  bottom  was  built  of  a  kind  of 
brick  we  call  "lammies" ;  the  swelled  and  distorted  brick  that 
come  from  every  burning,  llie  only  requirement  is  that  they 
shall  be  hard  and  burned  entirely  through.  In  the  upper  four 
courses,  on  the  inside  of  the  walls,  we  used  first-class  brick  to 
draw  in  with.  The  use  of  lanimies  with  a  plaster  finish  w^as 
specified  in  order  to  cut  down  cost.  The  saving  appeared  to  be 
so  insignificant  (a  matter  of  doubt  in  fact)  that  with  a  similar 
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WoulcJ  specify  cither  a  iK^nrleil  face  of  first-class  brick- 
work oil  tlie  insitle  faces  of  tlic  walls  and  first-class  brickwork 
for  the  top  course  for  the  bottom  (leaving  out  the  plastering), 
reinforcetl  concrete  ihroughout.     The  tap  is  calculated  to 
in  a  twenty-ton  road  roller  with  a  three-foot  cushion  of 
earth  between  the  road  surface  and  the  concrete.     An  extra 
leet  of  metal  and  extra  concrete  was  added  at  each  manhole. 
jThe  mixture  was  1:2:4  Portland,  wilh  a  iji-inch  limit  to  t!ie 
lone.     Beyond   the   fillinjjf.  in   the  deep  mud,  the  piles   were 
Jriven  three  in  a  lK*nt.     It  was  our  intention  to  specify  that  these 
auter  piles  should  l)e  driven  at  the  commencement  of  the  work, 
Jt  off  to  grade  immediately  and  surrounded  and  covered  with 
ripraji  mounded  up  several   feet  high.     As   fast  as  the  stone 
L'llled  more  was  to  have  Ijeen  added  until  the  settling  stopped 
the  supply  of  stone  gave  out.     For  riprap  we  fortunately 
bad  at  hand  on  the  gnmnd  aljout  1,500  cubic  yanls  of  broken 
stone  that  had  been  removed  from  streets  where  Telford  pave* 
fients  had  been  rei>laced  with  brick  an<l  asphalt.     It  was  ncces- 
to  do  something  to  steady  the  piles  while  the  filling  was 
extended.  Init  ive  had  to  leave  it  more  to  the  convenience 
of  the  contractor  owing  to  the  lack  of  funds. 

We  had  feared,  even  expected,  some  lateral  movement.  The 
riprapping  was  done,  for  the  greater  part,  after  ever>' thing 
else  had  been  completed  and  was  supplemented  with  the  sur- 
plus from  the  trenches.  It  was  deposittrd  acconling  to  our  best 
judgment :  figuring  up  nearly  every  day  toward  the  ver>'  end 
lest  we  should  exceed  the  appropriation.  But  in  spite  of  our 
care  two  breaks  occurred  near  the  end,  alwut  seventy-five  feet 
apart,  and  the  portion  betwx'en  curved  toward  the  eastward ; 
he  middle  ordinate  being  fourteen  inches.  It  happened  in  the 
night,  and  before  I  arrived  on  the  ground  the  contractor.  Mr. 
tftlaher,  had  hauled  and  deposited  encmgh  material  to  stop  the 
[lavement.  His  interest  in  the  success  of  the  work  had  been 
ndent  from  the  start,  and  he  was  willing  to  do  as  he  did  at 
bis  own  exi>ense,  although  he  was  in  no  way  responsible  for 
Nc  accident.  Practically  the  overflow  was  not  impaired  and  it 
erforms  its  function  as  designed,  but  we  wish  that  little  twist 
^was  out  of  it. 

The  sizes  adopted  may  not  seem  to  be  properly  related.    The 
inch  has  a  grade  of  i  in  400,  the  30-inch  1  in  30a  (on  a 
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curve  of  40  feet  radius)  and  the  43-inch  a  grade  of  i  in  700. 
These  grades  are  simply  to  prevent  deposit  from  the  flow  and 
ebb  of  the  tide,  as  will  be  explained  farther  on.  There  were 
five  lo-inch  tappings  made  into  the  36-inch  sewer,  five  into 
the  30-inch  sewer,  and  one  into  the  24-inch  sewer  that  enters 
the  3oinch  sewer  at  Chestnut  street.  The  three  reconnected 
basins  have  loinch  culverts.  So  we  may  consider  that  the 
overflow  should  carr}*  oS  the  discharge  from  fourteen  lo-inch 
openings  or  intakes,  working  under  a  slight  head  during  a  heavy 
rainfall  at  flood  tide.  The  24-inch  overflow  cares  for  seven 
of  the  intakes  and  the  36-inch  for  the  other  se\-en  and  the 
seven  accumulated  by  the  24-inch.  The  areas  of  section  of  the 
36-inch  and  the  24-inch,  respectively,  are  approjcimately  equal 
to  the  effective  areas  of  their  intakes.  The  43-inch,  taking 
only  the  accumulation  of  the  36-inch,  shows  a  larger  area  than 
would  be  necessary  if  the  overflow  throughout  were  to  work  by 
gravity  with  a  free  outlet.  But  the  very  high  tides,  as  before 
mentioned,  completely  fill  the  overflow  system.  Therefore  the 
43-inch,  which  will  ultimately  be  1400  feet  long,  w^as  made 
large  (we  would  have  made  it  larger  if  we  had  had  more 
money)  to  allow  the  water  from  the  36-inch  to  bore  its  own 
hole  and  to  discharge  nearly  as  freely  as  if  into  open  water. 
That  is  why  I  have  stated  that  the  grades  were  given  to  care 
for  the  flow  and  ebb  onlv. 
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THE  EFFICIENCY  OF  THE  NEW   HAVEN 
SEWERAGE   SYSTEM 

By  J.  Frederick  Jackson. 

The  measure  of  the  efficiency  of  any  work  is  the  complete- 
ness with  which  it  performs  the  duties  which  devolve  upon  it. 

The  determination  of  this  efficiency  is  accomplished  by  the 
periodic  collection  and  compilation  of  statistics  of  the  operation 
of  the  work  under  observation  and  the  analysis  of  this  data 
with  relation  to  perfect  results. 

In  the  case  of  the  New  Haven  sewerage  system,  the  obser- 
vations not  havinj;^  been  sufficiently  extended,  we  cannot  hope, 
from  the  data  at  hand,  to  reach  a  satisfactory  solution  of 
the  problem,  but  rather  to  point  the  way  for  a  more  careful 
investigation. 

In  the  beginning  a  short  sketch  of  the  history  of  the  system 
will  not  be  out  of  place.  The  first  mention  of  sewerage,  or, 
more  properly  speaking,  drainage,  was  on  June  7,  1803. 

When  in  city  meeting  a  committee  was  appointed,  "to  exam- 
ine what  repairs  are  necessary  on  the  street  (Chapel  street) 
from  Thaddeus  IJeccher's  corner  (northeast  corner  of  Qiurch 
street)  to  the  Market  Bridge  over  the  Creek,  and  the  expense 
necessary  therein,  and  how  that  expense  can  be  defrayed"; 
the  committee  reiK)rted  back  to  the  meeting  June  16,  and  on 
July  II,  1803,  the  meeting  voted,  that  a  sewer  be  constructed 
from  Mr.  Hughes'  land  to  the  Creek,  and  that  gutters  be  laid 
from  end  of  sewer  to  Beecher's  corner. 

Dating  from  i860,  we  have  a  more  or  less  connected  account 
of  the  construction  of  sewers  in  the  different  streets  of  the  city. 
Mention  is  made  at  this  time  of  work  on  Broad  street  and 
Oyster  Point  sewers. 

In  1 86 1  a  Mr.  Hartley  made  a  report  upon  a  sewer  in  George 
street.  This  sewer  was  built  during  the  fall,  the  entire  cost 
being  borne  by  the  city,  because,  as  then  stated.  **it  was  thought 
to  be  a  public  necessity."  Complaints  of  inadequate  drainage 
facilities  from  that  portion  of  the  city  lying  east  of  the  rail- 
road are  recorded,  particularly  from  Chapel,  Green,  Olive  and 
St.  John  streets. 
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In  !S<^05  nuMiliiMi  is  made  oi  sowers  built  in  Church.  Elm, 
iJi,nul,  ChajvK  roniplo  and  Cnnvn  streets:  in  iS^V")  f^i  a  sewer 
in  ihajvl  street,  between  I'nion  street  ami  the  Mill  river. 

In  iS(v^  and  iSoi)  Mayor  Six-rry  first  :r.cn:ic>ns  iK-niiinc:  the 
ei:\  Mr.  Harilcx  >nh:r.its  a  rei^-n  \*n  the  s-.-utheastern  pan 
oi  :he  v"i:\  Kins:  ea>te:ly  »•{  t  »i:vi  strett  an«i  s-.»r.ther:y  uf  *  I  rant! 
>:ve*i.  and  .mi^iher  iVi  :he  :v.'nhcas:err.  par:  oi  the  city  lyini^' 
n,r:l\^:  !\  .^:  :1h-  Tailr.  ,i/.  av.  ':  iJ.>:vT!y    -f  \Vh::r.ey  avenue. 

]:\  iS".^  M,,\.-!  1a  wis.  :::  V.i>  .r.vv.:.'.  :"es>:;^i-.  rr^akes  tlic  si;:- 
r.-::s\.'-.:  v\v'.;v,i;'..v  :\\,.:  "y^x  i-.v.-Vi :-;:  ■  :  sewers  v.p-n  r.ur 
vr.y.y.  **,»:>  w"!  p:»Ai.  ■■•■:'-:^v':v.-:-!;  .  l");:":^;  ih^re  :s  ::  •:  as  vri 
.1  v-;;\   V,  u  ^  •     ■'.  :^^  ^- -. -,    •.'■>,.-.:   .^    ■:  .w. .   v2.'"-«.   :.-r  cenera.  c:ty 

.'  .S'.  '•  ■  :  ^  f.":'*^:*"  ;:<'■  .■  :.>  ;:  •ir.^v  .:"■  prepare  plans 
:.  ■  ..  v\^  v.«  V  k;,  -  ■■'  ^.  *,":.^;  ::;  :  -::  !  ::  ^  raciicablc 
;.  .»v.;^  ..-,  ■  ■  .■  ■  ■  .  ■'  ■:  ■■•..:;-::/;  ^har:^:.  t-'s:  ;:x:s:ins: 
V.  * ,  -v     V  ^    ^  •  -.   ^^:.-.    .>■■:;-  *. -i-^   s'i^h:  moui- 

■■.     ■■  V    V-  ■    -.  '  ■.    -  -••■-■     »  :::   ::■  . !  ficitioas 


:::>  ^»  ?:'>:::.  we 
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and  individuals,  with  widely  differing  results,  due  in  part  to 
difference  in  locality,  and  in  part  to  personal  judgment  in 
analyzing  the  data.  For  the  purpose  of  this  paper,  it  will 
suffice,  in  lack  of  local  data,  to  use  the  result  of  tlie  investi- 
gations of  Prof.  A.  N.  Talbot  of  the  Universit>-  of  Illinois,  of 
499  stations  in  New  England  and  Atlantic  states  extending  over 
a  period  of  from  one  to  fifty  years,  and  that  of  Mr.  Emil 
Kuichling,  of  the  local  conditions  of  Rochester  and  the  two 
neighboring  stations. 

^Prof.  Talbot  developed  two  relations,  one  for  rains  of  rare 
occurrence,  the  other  for  ordinary  rains. 
From  these  we  determine  the  following : 

Mmx.  Rate,  inches  p«r  hour. 
Duration.  Talbot.  Kuichling. 

Rare.      Ordinary. 

Meadow  Street i  hr.     12  min.  3.4  1.2  .85 

East             "       I  hr.    21  min.  3.2  i.i  .S2 

James          •*       o  hr.    41  min.  5.2  ^2.1  1.56 

Poplar         '*       I  hr.      6  min.  3.7  1.3  .S6 

Boulevard 2  hrs.  35  min.  i.S  0.7  0.7 

Mr.  Kuichling  and  Mr.  Talbot  practically  agree  in  ordinary 
rains  of  long  duration,  but  differ  more  widely  the  shorter  the 
duration. 

The  amount  of  rain  which  reaches  the  sewers  will  depend 
almost  entirely  on  the  percentage  of  impervious  area  in  the 
district  considered. 

To  arive  at  an  approximation  of  this  we  may  use  the  density 
method. 

Assuming  that  the  percentage  of  impervious  area  varies 
directly  with  the  density  of  population,  we  may  establish  a 
relation  between  the  number  of  persons  per  acre  and  the  per- 
centage of  fully  impervious  surface  per  acre.  This  relation 
will  vary  from  15  per  cent,  at  15  persons  per  acre  to  80  or 
90  per  cent,  at  75  persons  per  acre.  In  this  way  we  get  for 
Meadow  street  district  56  per  cent.,  East  street  39  per  cent.. 
Boulevard  33  per  cent,  and  James  and  Poplar  streets  30  per  cent. 
This  gives  as  the  amount  of  rain  to  be  provided  for 

Rare.  Ordinary. 

Meadow  Street 1.90  .67 

East              "      1.25  .43 

James           "      1.56  .63 

Poplar          *'      1. 1 1  .39 

Boulevard   .59  .23 
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Now  if  we  knew  how  often  any  one  of  these  different 
would  occur  in  a  year  or  period  of  years  we  could  detc 
how  frequently  the  efficiency  of  the  sewers  would  be  tested. 

The  Weather  Bureau  station  has  been  established  at  Jfttm^ 
Haven  since  1872.  But  up  to  the  time  of  the  installation 
the  automatic  gauges,  no  continuous  record  of  the  duration  ( 
rate,  which  are  all-important  in  sewerage  work,  was  kept.  Pire*'^ 
vious  to  1872  Prof.  Elias  Loomis  compiled  an  average  loT; 
each  month  for  thirty  years,  but  makes  no  mention  of  duratioa 
or  rate.  The  Weather  Bureau  has  a  comparatively  accarale 
record  of  the  excessive  rains  which  have  fallen,  that  is,  rams 
two  and  one-half  inches  and  over,  and  also  mentions  some  of 
those  instances  in  which  an  inch  or  over  fell  in  an  hour  or  lest. 
These  are  shown  in  Table  I. 

On  Plate  III  are  the  curves  of  three  storms  which  may  be 
considered  fair  types  for  this  locality.  The  two  classes  of 
excessive  rains  most  interesting  to  the  sewerage  engineer 
are  those  of  great  intensity  and  short  duration,  and  those  of 
light  intensity  and  long  duration.  That  of  August  lo-ll 
may  be  taken  as  illustrative  of  the  second  class,  though  the 
total  precipitation  does  not  quite  equal  the  requirement  .for 
excessive  rains.  It  began  at  6  a.  m.  of  the  tenth,  and 
continued  uniformly  until  10.30  a.  m.  The  intensity  then 
increased,  and  it  continued  briskly  until  12.30  p.  M.  It  then 
slackened,  and  ceased  at  i.io  p.  m.  From  then  until  4.20  P.  M. 
it  was  cloudy.  At  4.20  p.  m.  it  rained  gently  and  continuously 
until  7.20  p.  M.,  when  it  ceased.  Beginning  again  at  10.40  p,  M., 
rained  briskly,  finally  ceasing  at  3.10  a.  m.  Duration  twenty- 
one  hours  ten  minutes.     Total  precipitation  2.02  inches. 

That  of  August  19-20  was  typical  of  the  first  class.  It  was 
cloudy  with  a  trace  from  6  p.  m.  until  12.30  a.  m.,  then  the  rain 
began  and  continued  at  a  gradually  increasing  rate  until  7u|0 
A.  M.,  when  the  rate  became  excessive  until  9.50  a.  m.,  2X)7 
inches  falling,  as  follows: 


5  minutes, 

.05  i 

inches. 

45  minutes, 

.87  inches. 

10    ** 

.08 

50 

.95   •• 

15 

.13 

60 

1.16   ** 

20 

.22 

80 

1.47   " 

25 

.31 

100 

1.67   "  . 

30 

.54 

120    •• 

1.94   '* 
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.67 
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It  then  gradually  decreased,  and  ceased  at  12.35  p-  M-  Total 
precipitation  2.99  inches.  Duration  eighteen  hours  thirty-five 
minutes. 

The  storm  of  September  14-15  was  a  very  heavy  one  with 
two  excessive  rates,  and  rain  continuous  between  them.  Light 
rain  and  mist  began  at  8.15  a.  m.,  ended  at  9.25  a.  m.  ;  amount 
.03  inches.  Iicginning  again  at  11.20  a.  m.,  mist  and  rain  con- 
tinued at  intervals,  became  heavy  at  2.35  v.  m.,  and  ended  at 
2.50  v,  M.:  amount  .42  inches.  Dense  fog  from  i  p.  m.  until 
2.50  V.  M..  gradually  disappearing.  Rain  began  again  at  9.10 
r.  M..  continued  until  midnight,  was  excessive  from  10.27  ^^ 
'^•57  •   -5^  inches  falling,  as  follows: 

5  minutes.  .20  inches.  20  minutes.  .46  inches. 

10         ••  .37       ••  25         ••         .50 

15         ••  .43       "  30         ••         .58 

Rain  continued,  ending  at  7.50  a.  .m.  on  the  fifteenth.  Was 
excessive  4.16  to  5.56  a.  .m.,  1.99  inches  falling,  as  follows: 


5  minutes. 

.ofi  inches. 

40 

minutes. 

.(><, 

10 

.uj       •' 

45 

1.05 

15 

..-^2 

5'^ 

i.iS 

20 

.44 

(h) 

1.30 

25 

.(k3       •• 

X) 

1.5(1 

30 

.71        •• 

irM> 

l.ty) 

35 

.S>       •• 

Duration  of  storm  eight  hours  fifty  minutes.  Total  precipita- 
tion 3.9^>  inches. 

An  examinali(ni  of  these  curves  shows  very  convincingly 
that  the  unit  is  not  the  ln.»ur.  but  rather  the  five  or  ten-minute 
ititerval  in  the  slu<ly  of  storms  for  sewerage  ])urix»ses. 

As  st.'ited  alK)ve,  our  data  does  not  tell  how  often  we  may 
exjK-ct  storms  with  a  rate  sufficient  to  cause  a  maximum  dis- 
charge at  the  (litTerent  outlets.  Cut  from  Table  I  we  see  that 
we  may  exfR'ct  on  an  average  about  three  in  a  year  whose  rate 
will  be  excessive.  We  do  know,  however,  that  the  storms  nf 
August  19-20  and  Sej)t ember  14-15  were  the  cause  of  numenms 
comjilaints.  We  know  their  rates  and  <lurations,  and  it  will  be 
intere.sting  to  compare  them  with  the  theoretical  rates  before 
determined.  The  duration  for  maximum  inT  .Mea<low  street  is 
one  hour  twelve  minutes  and  rate   1.2  inches  per  hour.      Ch\ 
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August  19-20  there  fell  in  one  hour,  1.16  inches.  On  September 
14-15  there  fell  in  one  hour,  1.30  inches.  For  East  street  the 
duration  is  one  hour  twenty-one  minutes,  rate  i.i  inches.  On 
August  19-20  there  fell  in  one  hour  twenty-one  minutes,  147 
inches.  On  September  14-15  there  fell  in  one  hour  twenty-one 
minutes,  1.56.  For  the  Boulevard  the  duration  is  two  hours 
thirty-five  minutes,  rate  .7  inch.  On  August  19-20  there  fell  in 
two  hours  ten  minutes,  2.07  inches.  On  September  14-15  there 
fell  in  one  hour  forty  minutes,  1.99  inches.  For  James  street  the 
duration  is  forty-one  minutes,  rate  2.10  inches.  On  August  19-20 
there  fell  in  forty-one  minutes,  .76  inch.  On  September  14-15 
there  fell  in  forty-one  minutes,  .96  inch.  For  Poplar  street  the 
duration  is  one  hour  six  minutes,  rate  1.3  inches.  On  August 
19-20  there  fell  in  one  hour  six  minutes,  1.26  inches.  On  Sep- 
tember 14-15  there  fell  in  one  hour  six  minutes,  1.38  inches. 
Except  in  those  storms  of  very  long  or  very  short  duration  the 
actual  agrees  fairly  well  with  the  theoretical,  and,  as  will  be 
noticed,  the  rates  taken  are  for  ordinary  rains. 

Now,  in  addition  to  the  percentage  of  rainfall  varying  with 
the  impervious  area,  the  sewers  must  take  a  certain  percentage 
of  ground  water  through  leakage;  and  a  further  addition  of 
sewage  proper,  depending  upon  the  water  consumption  per 
capita.  They  must  also  overcome  at  New  Haven  the  condi- 
tions resulting  from  tidal  setback  in  the  low-lying  districts. 

Assuming  that  the  daily  water  consumption  is  140  gallons 
per  capita,  and  that  75  per  cent,  of  this  is  sewage  flow,  we  add 
100  per  cent,  for  the  maximum  daily  flow  which  must  be  taken 
care  of  by  the  sewers.  This  does  not  include  the  flow  from 
large  manufacturing  concerns,  which  affect  the  daily  variation. 
This  gives  us  for  the  different  outlets  the  following: 

Meadow  Street 01 7  cu.  ft.  per  acre  per  sec. 

East  •* 012        *'  *•  '* 

James  "      009        *'  "  '* 

Poplar  "      009        *'  '' 

Boulevard 01  **  *'  " 

The  infiltration  of  ground  water  has  been  variously  estimated 
from  4.000  to  6,000  gallons  for  a  6-inch  pipe  per  mile  per  day. 
That  for  brick  sewers  would  be  considerably  greater. 

As  to  the  effect  of  tidal  setback,  we  have  no  data  to  guide  us. 

Disregarding  the  two,  and  remembering  that  an  inch  of  rain 
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per  hour  is  equivalent  to  a  cubic  foot  per  acre  per  second,  we 
^et  for  the  maximum  amount  finally  to  be  taken  care  of : 

Meadow  Street 687  cii.  ft.  per  acre  per  sec. 

East  *•     442       **  '* 

James  **     639 

Poplar         '*     399 

Boulevard 242 

In  endeavoring  to  determine  the  efficiency  with  which  these 
outlets  are  doing  their  work  we  have  calculated  the  area  drained 
by  each  (this  of  itself  must  be  an  approximation),  and  from 
their  diameters  and  grades  their  discharge  in  cubic  feet  per 
second,  according  to  the  formula  of  Kutter,  using  n  =  .015. 
Dividing  the  second  by  the  first  we  obtain  the  run-off  in  cubic 
feet  per  acre  per  second,  which  each  outlet  will  take.  Plotted 
with  the  acres  taken  as  abscissas  and  the  run-off  as  ordinates, 
they  appear  as  on  Plate  IV.  There  several  subdivisions  are 
plotted  on  the  plate  in  a  similar  manner.  We  have  also,  for 
the  sake  of  comparison,  plotted  the  curves  corresponding  to 
the  following  run-off  formulas : 

1 1  a  wkslcy-  Hazalgctti- 

y  — C|/  for  ;-  =       I  ir— ■}.()>. 

.\dams 

^  — C*/  for /•  =       1   t;  =  i.o3. 

Hurkli-Ziegler 

_       V;'*S    for  ;•  —2.75  fr=ii.6i  built  up  areas. 
^~Cy       .^    for  r  ^=2.75  rr=  9.59  avcraKf  city  areas. 


S  —  SX  IO(K) 

McMaih 

_  ,     Vs      for  r  =2.75  rr—   S.21   built  up  areas. 
if  —  ^''\      .^  ir=   3.39  suburban  areas. 

S- jXiooo  c  — 

IO(X> 

New  York 

rr=io.59  completely  built  up  areas. 
y=frA-'5S''"  8.97  well  built  up  areas. 

6.59  suburban  areas. 

The  index  figures  on  the  plate  refer  to  the  corresponding 
figures  on  map  from  which  Plate  II  was  reproduced.  The 
amount  of  reduction  makes  it  inadvisable  to  show  them  here. 
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The  Meadow  street  (M^,  Mj)  outlet,  we  see  from  the 
plate,  serves  an  area  of  668  acres,  mostly  well  built  up.  It  lies 
on  the  diagram  between  the  Hawksley-Bazalgette  and  Burkli- 
Ziegler  curve  for  suburban  areas.  Its  theoretical  maximum 
would  be  reached  at  .687  cubic  feet  per  acre  per  second,  which 
would  make  it  lie  slightly  above  the  New  York  curve  for  com- 
pletely built  up  areas. 

Tlie  East  street  (E)  outlet  serves  an  area  of  1,469  acres  and 
lies  below  the  Hawksley-Bazalgette  curve.  Its  theoretical  maxi- 
mum would  be  reached  at  .442  cubic  feet  per  acre  per  second, 
which  would  make  it  lie  just  below  the  New  York  curve  for 
well  built  up  areas.  It  is  relieved,  however,  by  the  overflows 
at  Greene  street,  Grand  avenue,  Humphrey  street,  Canner  street 
and  Rock  Lane,  which  added  would  cause  it  lie  about  on  the 
Burkli-Ziegler  curve  for  built  up  areas. 

The  James  street  (95)  also  lies  below  the  Hawksley-Bazal- 
gette ;  it  serves  an  area  of  275  acres.  Its  theoretical  maximum 
would  occur  at  .639  cubic  feet  per  acre  per  second,  which  would 
make  it  lie  between  New  York  curve  for  well  built  up  areas 
and  McMath  for  built  up  areas.  Relief  is  afforded  it  by  the 
overflows  at  Grand  avenue  and  State  street.  These  added 
would  cause  it  to  lie  about  on  the  Now  York  curve  for  suburban 
areas. 

The  Poplar  street  ( 102 )  serves  an  area  of  424  acres  and  lies 
on  the  Hawksley-I>azalgctte  curve.  Theoretically  its  maximum 
would  occur  with  .yy.)  cubic  feet  per  acre  per  second,  which 
brings  it  between  the  Burkli-Ziegler  curve  for  average  city  areas 
and  the  New  York  curve  for  suburban  areas.  It  is  relieved  by 
the  overflows  at  Grand  avenue  and  Lombard  streets.  The  addi- 
tion of  these  would  make  it  lie  between  the  Burkli-Ziegler  curve 
for  built  up  areas  and  the  New  York  curve  for  well  built  up 
areas. 

The  Boulevard  ( 13)  likewise  lies  below  the  Hawksley-Bazalgette 
curve.  It  serves  an  area  of  1,440  acres.  Its  theoretical  maxi- 
nnnn  would  occur  at  .242  cubic  feet  per  acre  per  second,  which 
would  cause  it  to  lie  between  the  ^McMath  curve  for  suburban 
areas  and  the  lUirkli-Ziegler  curve  for  average  city  areas.  It  is 
relieved  l)y  overflows  at  Congress  and  Derby  avenues,  which 
added  would  cause  it  to  lie  between  the  New  York  curves  for 
suburban  and  well  built  up  areas. 
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it  see,  then,  that  the  Boulevard.  East,  James  and  Poplar 

streets  outlets  are  performing  their  work  in  a  fairly  efficient 

manner.    There  are,  it  is  true»  certain  subdivisions  of  all  four, 

from  which  occasional  complaints  are  received*     It  would  be 

interesting  to  take  up  these  in  detail  and  investigate  them,  but 

^Rhe  limits  of  this  paper  will  not  permit.     None  of  these  districts 

^■is  yet  has  reached  the  point  where  their  proportion  of  imper- 

^irious  area  preponderates.     Their  location  is  such,  adjoining 

natural  water  ways,  that  when  that  time  comes  relief  can  be 

^isily  afforded  them.     We  may  therefore  say  that  their  effi- 
ency  is  good. 
The  remaining  outlet,  the  Meadow  street,  with  56  per  cent 
of  its  area  impervious,  and  increasing  rapidly,  in  the  future 

I  presents  a  condition  which  is  not  reassuring. 
[  The  duration  of  the  storm  which  will  cause  a  maximum  dis- 
ptarge  being  comparatively  short,  its  lower  levels  are  running 
lull  relatively  early  in  the  storm.  It  contains  most  of  the  old 
sewers  constructed  prior  to  the  design  of  the  present  system, 
and,  which  wc  see  from  Plate  IV,  are  inadequate  to  perform 
the  work  which  they  now  have  to  do.  Its  location  does  not 
admit  relief  being  easily  afforded  in  its  higher  levels,  and  if 
relief  outlets  be  constructed  at  its  lower  confines  it  is  question- 
able if  the  results  desired  will  be  obtained. 

To  follow  up  its  various  subdivisions,  to  study  them  in  their 
relations  to  the  work  which  they  have  to  perform,  would  so 
extend  this  paper,  which  already  has  exceeded  its  original  limits, 
as  to  make  it  inexpedient  at  this  time.  We  may  conclude,  how* 
ever,  that  if  our  assumptions  in  the  beginning  of  the  paper  are 
true,  that  its  efficiency  is  ven,'  poor. 

We  may  state  further,  that  in  the  designing  of  sewerage  sys- 
tens.  the  Hawksley-Bazalgette  and  the  Adams  formulas  have 
had  their  day.  Both  are  based  on  a  rate  of  an  inch  of  rain  an 
hour,  and  the  occurrence  of  this  rate  at  rare  intervals.  This 
we  now  know  not  to  be  so,  but  that  it  may  occur  as  frequently 
as  three  or  four  times  a  year. 
.  No  formula  may  be  applied  indiscriminately,  but  each  dis- 

^Klrict  should  be  carefully  compared,  in  all  its  features,  with  some 
^^similar  one.  the  results  from  which  have  been  noted  and  studied, 
and  a  formula  evolved  and  applied  which  will  give  the  best 
results  in  the  light  of  previous  experience  and  practice. 
4 
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EXPERIMENTS  MADE  IN  AUSTRIA-HUN- 
GARY, ITALY  AND  SWITZERLAND  TO 
PREVENT  THE  FORMATION  OF  HAIL 
BY  MEANS  OF  CANNONADING. 

By  Theodore  Wirth,  Superintendent  of  Public  Parks,  Hartford,  Conn. 

For  the  last  few  years  there  have  appeared  in  European  news- 
papers and  agricultural  publications  occasional  reports  about 
experiments  made,  first  on  a  small  and  then  on  a  larger  scale, 
to  prevent  the  formation  of  hail  by  means  of  heavy  shooting; 
and  while  in  Switzerland  this  past  fall  I  had  occasion  to  inquire 
into  the  results  of  these  experiments  and  to  gather  some 
information  and  printed  reports,  the  perusal  of  which  proved 
very  interesting. 

The  belief  that  human  ingenuity  would  be  able  to  interfere 
with  the  creating  capacities  of  destructive  elements  was  shared 
by  few.  and  ridiculed  not  only  by  the  public  in  general  but  even 
by  scientists  of  high  standing.  Nevertheless,  it  is  a  proven 
fact  that  such  a  belief  already  existed  centuries  ago,  for  there 
are  many  old  church  bells  in  existence  to-day  which  bear  the 
inscription,  "Fulgura  frango"  (*'I  scatter  storm"),  and  the 
ringing  of  those  bells,  producing  sound-waves,  was  credited 
with  the  power  of  preventing  the  formation  of  hailstorms. 

The  celebrated  astronomer  Arago  reports  that  already  in  1680 
cannons  were  used  to  dispel  hailstorms,  and  a  century  or  so 
later  a  French  marine  officer,  the  Marquis  de  Chevriers,  can- 
nonaded approaching  storms,  as  he  was  convinced  from  experi- 
ments made  while  in  active  service  that  cannonading  would 
dispel  storms  and  hail.  He  therefore  kept  some  cannons  for 
w^eather  shooting  on  his  estate  in  Maconnais,  and  after  his 
death  the  people  of  that  community  kept  it  up,  evidently 
believing  in  the  effectiveness  of  the  work,  and  in  1806  there 
were  more  than  a  dozen  towns  in  that  vicinity  that  followed  his 
example. 

The  origin  of  hail  is  still  obscure,  but  the  scientists  seem  to 
agree  that  same  is  formed  by  certain  sudden  and  intense  atmos- 
pheric changes  of  temperature  and  through  the  existence  of 
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lin  electrical  ccmditiotis.     Ii  has  lieen  observed  by  all  wlio 
|tevt  made  this  subject  a  study  that  seemingly  a  very  strong 
^peal  accumulation  of  electricity  takes  place  previous  to  a  hail- 
HK>rm.  which  is  <lischarj^ed  during  the  storm,  but  immediately 
Before  the  hail  begins  to  tall  there  is  always  a  ccnain  dull  calm 
in  the  air,  which  broods  danger.     This  apparent  stillness  of  the 
atmosphere  represents,  according  to  the  latest  scientific  findingft\ 
the  cp<Kh  of  hail  formation.     It  is  claimed  that  the  crystalliza- 
tion of  the  damp  atmosphere  can  only  take  place  during  a  ]>criod 
of  absolute  calmness  in  the  air.     11ns  seems  to  have  been  fully 
tiemonslrated'thnmgh  an  exiierimcnt  made  by   Professor  Dr. 
Kreuschner  in  Darmstadt.     He  arranged  two  pole  wires  of  a 

K>ng  electrical  current  so  that  one  entered  a  basin  of  water 
m  l>elow,  reaching  within  near  the  surface  of  the  water, 
while  the  other  was  brought  from  al>ove  near  said  surface, 
without,  however,  touching  same.  L*pc*n  application  of  a  strong 
citrrcnt,  which  m  order  to  complete  the  circuit  had  to  span  the 
short  circuit,  the  water  surface  between  the  two  wires'  ends 
began  to  recede,  forming  a  small  funnel,  out  of  which  first 
small  drops  of  water  and  after  a  short  time  small  hailstones 
were  thrown  with  great  force.  The  least  disturbance  of  the 
mMt*  however,  the  moving  of  a  hand  or  even  heavy  breathing, 
^irould  at  once  stop  the  iirocess  of  crystallization,  and  in  place 
tif  hail&tones  he  gi^>t  rain<lrops.  Similar  conditions,  it  is  claimed^ 
exist  a  few  minutes  before  the  breaking  of  a  hailstorm,  only 
with  the  difference  thai  the  water  is  not  Ix'lnw.  but  above,  and 
that  sante  is  not  present  as  a  fluid,  but  as  a  va|K>r  in  a  condi- 
tion very  clc»se  tn  cotuirn'^atioTt, 

Assuming  that  these  theories  are  correct,  it  becomes  at  once 
evident  that  to  disturb  tlie  calmness  of  the  air  prececjing  the 
breaking  of  a  storm  means  the  prevention  of  the  process  of 
crystallization,  the  formation  of  hail,  and  this  seems  to  have 
been  accomplished  quite  successfully  in  several  localities  through 
cannonading  with  cannons  esfK^cially  constructed  for  this  pur- 
pose. The  honor  to  have  modernized  the  old  style  of  weather 
shooting,  bringing  it  to  the  present  state  of  usefulness  and  efE- 
ciency.  belongs  to  Mr.  Albert  Stiger,  mayor  of  the  small  town 
of  Windisch-Feistritz  in  Austria.  Ihe  town  is  located  l)elwcen 
bnis  the  slopes  of  which  are  exclusively  covered  with  vineyards^ 
Wdt  represent  the  prosperity  of  the  farming  population  in  that 
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Miinitv.  \'or  }k\\r>  ami  years  in  succession  this  locality  wu? 
xjMtnl  h\  |HMii><lical  hailstomis.  which  often  destroyed  ever>- 
tlnn^.  The  j^ood  mayor  sot  to  work  and  succeeded  in  establish- 
nii:  .1  sN.NtriM  oi  hail  woaiher  protection,  which  kept  the  territory 
o\*i  wliirli  111-  ilistrilnitcJ.  his  artillery  free  from  hail  for  m'.- 
xiMiN  i!i  >iK\-i>siv':i.  whilo  iho  sv.rror.n-linir  unprotected  territcr} 
\\.,v  \  :>::* .;  .-.>  :.^7.'^.k:\}  1\\  rci:':lar  li:*i".>:-T:r.s.  It  seems  that  h:^ 
i»''.it^\\  ^■■.::.vv.>  :l'..\:v:l'.:  h-rrr.  .-.  r/.  >■.:*:•; ec:  ::r  sn  asylum  for  '].~ 
xw^.ww  wV.sV.  V.s  '.:>:  >::.r\.\\  ':•  ::::r:'\uji-  his  ^rS.'.try,  and  -ritt: 
*\\  \w  ii]\\\>  ,,::>:. '.c  \]'.c  \7.:c::i\\  \.>\t:::  wanted  :o  sue  hi:  ^ 
:.■:  ..■x;  V,  „.    :':;  '-..:.  .x^r  :::;  1i::l  ir:.  :hi:r  vineyi^ris. 

N.     >.  ^,     >...;:c-..  '■  >  .\;xr-:::>  ^:.;;::  i^if.  '^r.L  since  the-: 
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ihat  one  cannon  alone  will  not  be  effective,  but  that  tlicre  must 
be  a  numtjcr  of  stations  of  one  cannon  each  established  over  a 
arge  territory,  and  Ihey  must  be  well  served  under  a  systematic 

d  practical  management,  for  it  requires  united  action  at  the 
roper  time  to  achieve  the  desired  results.  The  cost  for  one 
cannon*  with  complete  outfit,  including  building,  is  about  400 
francs  ($80), 

It  is  interesting  to  compare  the  cost  of  insurance  against  hail 
damage  with  the  cost  of  protection.  A  fanner  in  a  district 
known  to  be  apt  to  be  visited  by  hailstorms  has  to  pay  from 
40  to  70  francs  t$8  to  $14)  on  1,000  francs  ($200)  hail  insur- 
ance, while  the  cost  of  protection  against  hail  by  the  herein 
described  methods  will  not  average  more  than  5  francs  ($1)* 

In  order  to  give  this  subject  the  attention  which  it  seemingly 
deserves,  it  would  require  a  much  more  exhaustive  and  detailed 
description   than  herein  given.     While  the  experiments   have 

en  generally  successful,  the  matter  must  still  be  considered  to 
in  an  experimental  stai^e,  Init  the  theories  upon  which  they 
arc  based  and  the  favorable  results  obtained  seem  to  be  of  suf- 
ficient value  to  attract  the  attention  of  authorities  and  indi- 
viduals interested  in  agricultural  and  horticultural  pursuits. 
Ii  for  one,  would  like  to  see  the  national  government  use  part 
of  the  money  wasted  on  free  seed  distribution  on  such  experi- 
ments. We  have  right  here  in  the  Connecticut  valley  large 
risks  in  the  tobacco  culture,  which  would  warrant  them  to  be 
made  on  an  extensive  scale. 


>•» 
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[were  further  complicated  by  tlie  fact  that  the  approaches  to  the 

>8ion  &  Albany  bridges  from  the  south  were  on  asccnditig 

Lgradcs  which  could  not  be  increased.     As  the  new  liridj^'cs  were 

^in  have  the  same  clcvatioti  as  the  old*  this  necessitated  a  new 

grade,  parallel  to  the  old  approach,  but  some  seventy-five  feet 

further  south,  with  a  resultant  lift  of  street  surface  rani^ing 

from  a  maximum  of  nearly   seven   feet  at  the  upper  end  of 

Jbany  street,  to  but  a  few  inches  on  Shawmut  avenue,  and 


iKoRrttwKST  CoitNER  OF  Aluaxy  axd  Sekeca  Sthejets  SltUWiXi;  Rf:rAl?«INQ 
Wall  to  PuriTEiT"  Br  hidings.     The  New  SrRErr 

(j|tAl»E  IS  THE  Tor*  OF  THE    VVaLI, 

running  out  to  zero  at  the  further  end  where  the  old  surface 

was  joinecl :     necessitated    also   corresixmdinjE^   changes   in   the 

multitude  of  underground  pipes  and  conduits;    in  the  entire 

I  drainage  system  ;   and  by  no  means  least,  in  the  fronts  of  the 

houses   ahuttinj^   ujKin    the    disturbed    area.     And    finally,    for 

I  practically  the  entire  distance  the  location  lay  through  an  old 

I  salt  marsh*  but  coniparatively  recently  brought  to  street  surface 

[by  some  fifteen  feel  of  tyf>ical  "filling,"  in  which  settlement  had 

[by  no  means  ceased. 

The  work  was  planned  by.  and  executed  under  the  direction 

[of.  the  engineering  clcpartment  of  the  New  York,  New  Haven 

Hartford  Railroad.  Mr.  Fayette  S.  Curtis  (since  second 
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Vice  President),  Oiief  Engineer.  The  broad  outlines  only  of 
the  scheme  had  been  determined  upon,  when  in  the  late  fall 
of  1897  Mr.  R.  M.  Berriam,  Assistant  Engineer  of  Construc- 
tion, was  placed  in  charge. 

Organization  and  Preliminary  Work. 

The  organization  was  developed  as  the  progress  of  the  work 
demanded,  consisting,  as  completed,  of  a  principal  assistant, 
Mr.  Edwin  J.  Beugler;  a  chief  draftsman,  Mr.  R.  C.  Meggy; 
two  second  assistants,  Mr.  Arthur  P.  Law,  in  charge  of  the 
Fort  Point  channel  bridge,  and  the  writer,  in  charge  of  the 
extension  proper;  and  inspectors,  transitmen,  draftsmen,  etc., 
as  required. 

The  limited  area  affected  brought  the  work  directly  under  the 
eye  of  the  engineer-in-charge,  who  personally  inspected  the 
progress  at  least  once  daily ;  detailed  reports  from  the  inspectors 
furnished  data  for  progress  records,  which  were  checked  by  the 
monthly  estimate ;  while  a  diary  supplemented  by  a  large  series 
of  photographs  recorded  all  matters  of  interest. 

Certain  reasons  made  desirable  three  lines  of  reference. 

The  south  limit  line  of  location  was  the  datum  for  the  deeds 
of  taking  and  for  the  retaining  wall ;  the  centre  line  of  location 
was  important  only  in  its  legal  aspect.  The  line  of  division 
between  the  Boston  &  Albany  and  the  extension,  the  "Limit 
Line  of  Construction,"  always  referred  to — except  officially — 
as  the  "L.  C,"  was  by  far  the  most  important,  to  it  being 
referred  all  the  construction  and,  for  all  but  legal  matters,  the 
land  and  building  lines. 

As  a  preliminary,  the  L.  C.  was  run  out, — so  far  as  possible 
directly,  or  if  not  so,  by  offset — on  the  ground ;  every  station 
was  referenced  by  a  right-angled  offset  to  the  Boston  &  Albany 
retaining  wall :  and  points  of  curve,  intersection  and  tangency 
were  referenced  by  two  tie  measurements  in  addition  to  the 
rectangular  offset.  All  of  the  reference  points  were  marked 
with  white  paint  and  chisel  cuts,  and  the  various  distances 
were  painted  beneath. 

With  this  line  as  a  base  detail  surveys  were  then  made, 
locating  not  merely  the  track,  wall,  property,  and  street  lines, 
but  the  windows,  doors,  steps  and  areaways  of  houses  affected 


by  the  grade  changes;  all  manholes,  catch  basins,  valves  and 
junction  boxes;  and  the  sewers,  pipes,  and  conduits  connected 
with  them.     This  later  information  was  checked  by  the  records 

^of  the  various  companies,  most  of  which  had  fairly  complete 

^kata  concerning  their  own  structures. 

^1     Elevations  were  based  upon  Boston  city  datum  as  given  by 

^Various  benches  of  the  strecf  and  sewer  departments,  a  chain 
of  levels  being  carried  up  one  side  of  the  location  and  back  on 
the  other,  on  the  street  grade,  and  a  third  line  nm  through  on 

^the  track  level     Tlie  facilities  for  cross  checking  made  it  pos- 

^•ible  to  reduce  the  closure  error  to  a  minimum  ;  the  loop  closed 
with  an  error  of  but  3/100  foot  for  a  distance  a  trifle  over  two 

^miles. 

y  As  the  cramped  nature  of  the  work  made  it  imj>ortant  that 
there  be  no  unnecessary  delays,  every  turn  was  made  a  bench ; 

«during    the   progress    of   construction    these    were    frequently 

^checked  witJi  one  another  and  with  other  benches  to  detect  any 
displacement.     Tables    giving   the    location,    description    and 

F*  vation  of  each  bench,  together  witli  track  and  wall  grades, 
ck  alignment,  and  L.  C  alignment  and  references,  were  then 
de  up,  and  a  copy  pasted  in  every  field  book  issued. 


Work  on  Buildings. 


While  the  preliminary  surveys  were  under  way,  active  con- 
struction began  with  the  removal  of  the  houses  w  ithin  the  area 
of  taking.  In  the  majority  of  cases  the  buildings  had  been 
purchased  outright,  but  a  few  remained  where  no  agreement 
had  been  reached  regarding  the  portion  lying  without  the  south 
line  of  location,  and  w  hich  for  that  reason  did  not  come  within 
the  scope  of  the  powers  of  condemnation  conferred  upon  the 
railroad. 

One  miserable  shell  at  the  corner  of  Harrison  avenue  and 
Motte  street  was  almost  hidden  by  the  bracing  and  lie  rodding 
necessary  to  keep  it  from  falling  in  pieces  after  ihc  taken  portion 
had  been  removed.     Condemnation  by  the  Boston  Elevated  for 

Kts  overhead  structure  solved  the  problem  of  what  to  do  to  the 
•emnant. 
At  the  corner  of  Columbus  avenue  and  Cazenove  street  the 
ine  cut  through  a  comparatively  new  apartment  house,  the 


r  eighteen  inches  long  ami  <1owcl  pin  of  one  antl  otic-lialf  inch  gas 
Ipipe,  was  fitlexl  un,  and  in  turn  driven.  In  some  cases  four- 
[section  piles  were  used  It  was  found  that  the  earth  displaced 
[by  a  pile  had  a  tendency  to  open  the  joints  of  the  piles  already 
[driven.  Accordingly,  about  twenty-four  hours  after  driving, 
•  the  foundation  was  aj^ain  gone  over  and  each  pile  lapped  home. 
Careful  tests  extending  over  considerable  time  showeil  that 
these  sectional  piles  were  practically  as  effective  as  solid  sticks 


^ 


tinder  the  same  conditions  of  driving  and  soil,  and  they  were 
used  in  a  number  of  other  instances. 

Even  the  "runt"  driver  was  unable  to  reach  one  point  in  the 
Glendon  foun<!ation»  directly  under  a  heavy  wall  corner.  Here 
pile  clusters  were  driven  either  side,  designed  for  the  same 
load  per  pile  as  the  rest  of  tlie  foundation ;  a  granite  arch  of 
fourteen  feet  span  was  sprung  across,  resting  on  a  steel  beam 
and  concrete  grillagv  mh  rhr  dusters:  anil  ihc  gap  cl«>si'«!  bv  a 
brick  curtain  wall 

Immediately  across  04umhus  avenue  from  the  rden<li>n  sUkhI 
the  Edinhurg.  a  large  six-story  brick  apartment,  in  plan  the 
quadrilateral  formed  by  cutting  off  one  end  of  a  forty*five 
degree  right  triangle.     The  base,  along  the  Boston  &  Attiany 
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trades*  is  cwKr  himftrrd  aod  tbirn-   feet;    the  ahitisfk* 
fed. 

Thr  locatk»n  ji*4>>rti  directly  through  it,  and  it  was  pttrcfa^ed 
with  the  ex|>ectation  cii  tcariiig  it  down ;  later  it  was  dedftkd  to 
lti{ipckrt  ft  on  a  sted  frame  and  cany  the  tracks  beneath. 

As  a  prcliminar)**  a  caretal  invesiigatioii  was  made  of  its  cm- 
ditioci*  and  tK*  rod^  were  set  up  at  possMe  points  of  mcakncss. 

The  |ilaa  called  tor  two  fiers  and  an  abutment;  tlie  oater 
pier  IjiOK  ouisMk  the  boiMigig;   the  oiber  pier  and  the  abd- 


tt%£. 
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MIMt  Ilkr  V  It;  atHKT  pter^  brkk 

pojuu   ^^  .4.iJ  cdp  ^  -  >  a  grillage  oo  pQes, 

ito  ni>  wa\  tinuc^ual  exic^ii  ilui  s  were  driiroi  9Jam^  the 

^  fic  i^mttaiaijioos^  froai  poesflUe  oplift 

i:—  ,-        ,-.,.,..-,        ..jc  piling. 

For  the  centr%:  \Hi:t  4iul  the  abumieat  heavy  wotrfeu  homes 

<>^  ^Hi    ciKh    ^de   tfi    tjie    bride   wiifo  tt>   be  cat 

il  .     jh  each  side  ot  tlte  pn^pose^*  .  t-»»««,r    ^^  at)6S 

t»  tiMiidc  arid  out;  hole*  ^%err  msi  Jm  wall; 

^  '^  up;    ^ni  the  ootenal  beiow 
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work  progressed,  it  was  found  that  although  appar- 
built,  the  hrick-work  had  been  badly  scamiwid ;  con- 
siderablc  portions  of  the  walls  were  apparently  held  together 
only  by  the  pointing  and  ** Force  of  habit/*  For  this  reason  it 
was  particularly  important  that  the  false  work  be  extremely 
rigid,  and  that  there  be  as  little  changing  of  supports  as  pos- 
sible; and  the  combinations  of  cantilevers,  girders,  half  girders, 
and  needle  beams  employed  were  very  ingenious  and  equally 
successful. 

While  the  design  of  the  false  work  was  under  tlie  direct  super- 
vision of  the  engineer,  and  was  in  all  cases  checked  before  use, 
the  credit  is  due  the  contractor.  Mr*  John  Soley,  whose  ingenuity 
found  a  way  out  of  ever\-  difficulty. 

The  foundations  were  driven  with  a  runt  driver,  but  the  depth 
I  cut-off  and  the  height  of  the  basement  ceiling  permitted  the 
of  single  stick  piling.     At  two  points,  where  the  driver  was 
lie  to  reach,  the  gaps  were  spanned  by  steel  beam  grillages 
on  pile  chistcrs,  as  in  the  Glendon. 

As  soon  as  the  masonry  was  completed  the  steel  work  was 
laced,  and  as  fast  as  connected  up»  the  loading  was  transferred 
the  new  system.  It  had  been  feared  that  there  might  be 
equal  settlements  in  spite  of  the  care  taken  with  the  founda- 
lons*  To  correct  any  such  trouble  the  main  floor  system  rested 
pon  longilijdinal  box  girders,  beneath  wliich  were  pockets  into 
hich  jacks  could  be  slipped.  These  pockets  were  spaced  to 
give  an  approximately  uniform  load  per  jack  tn  case  it  should 
he  necessary  to  raise  the  entire  floor.  As  a  matter  of  fact,  no 
wedging  up  has  been  required,  the  settlement,  if  any,  being 
uniform. 

The  supporting  system  is  designed  to  carry  a  load  of  about 
4,000  tons,  giving  a  foundation  load  of  five  tons  |>er  pile. 

On  the  completion  of  the  steel  work  it  was  protected  by  a 
coat  of  concrete  on  expanded  metal,  which  was  also  sprung 
between  the  beams  to  form  a  floor,  the  latter  designed  to  carry 
a  distributed  load  of  five  hundred  pounds  per  foot,  or  a  fifteen 
ton  road  roller. 

On  the  same  side  of  Columbus  avenue  as  the  Edinburg,  and 

ust  across  Buckingham  street,  is  a  row  of  three-story  apart- 

jment  houses,  two  of  which  had  been  purchased  to  be  torn  down 

fin  widening  the  approach  to  the  Back  Bay  station*    Changes 
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in  the  plans  made  it  necessary  to  remove  but  one,  and  as  the 
entire  block  leaned  to  the  north — the  end  building  was  fourteen 
inches  out  of  plumb  in  forty  feet — it  was  decided  to  buttress 
what  had  been  the  party  wall,  and  was  now  the  end  wall. 
Owing  to  the  general  shakiness  of  the  locality,  piles  could  not 
be  safely  employed  in  the  foundation  of  the  wall  built  to  relieve 
the  house  wall  of  the  thrust  of  the  filling,  and  the  footing 
courses  had  been  spread  according.  The  buttresses,  four  in 
number,  each  with  granite  ties  passing  completely  through 
buttress  and  house  wall  at  each  fi<x)ring  and  with  alternate 
courses  of  brick  Ix^nded  into  the  old  work,  sprang  from  this 
retaining  wall.  Great  <^are  was  taken  to  secure  perfect  bonding 
and  freedom  from  shrinkage,  with  jx^rfect  success,  as  was  shown 
a  little  later,  when  the  retaining  wall  settled,  leaving  the  but- 
tresses lianging  from  the  wall  they  were  designed  to  support. 
At  first  steel  wedges  were  used  to  take  up  the  weight ;  later,  a» 
it  was  founil  that  the  house  wall  was  amply  strong,  and  iSd 
not  settle,  the  crack  was  filled  with  mortar  from  time  to  time. 

r>RirH:'.E  AND  Wall  Work. 

Not  only  was  it  necessary  to  build  new  bridges  at  every 
street  crossevl  but  one.  but  the  old  bridges  had  also  to  be  si^ 
lK>rtt\l  while  alterations  were  made  and  the  old  abutment  was 
rephuwl  by  a  pier. 

At  Partniouth  stree:  a  rhrce-truss  Pratt  bridge  of  165  feet 
sjKui  and  a  plate  ^^irder  ot  alHuit  ^^5  feet  s^^an  carried  the  street 
acro>s  the  v»!d  rrovivlciice  dt vision  an.l  the  Boston  &  Albany 
tracks.  It  was  iKxv>sar\  :•»  '.v.-ivc  th:>  bridge  bcniily  endways  33 
tivt  S  iuvhes.  TIk'  tiou  pic-  was  tirst  hiiilt.  up  to  and  including 
the  brivliic  sea:,  atul  the  !:evc>sar\  alterations  were  made  in  the 
west  abuiiuent.  \  er\  Itcav\  wnxlen  trestles  were  next  erected 
Iviweeii  ihe  o'J.  ai\l  v.cw  w-.^rk  a:  each  end.  and  the  short  plate 
v:u\ler  n;\i'^  re:vv»\\.\!.  a  fa' so  :t>^r  ?eini:  left  to  carry  traffic. 
\  I  ea '  I  w  1 '. » '  v'  a  si  v  v.:  ■  J  •  v  c  1  •  e  s  \  -J  i :  '.chv;  > .  with  a  casting  at  the 
•a PI VI  v'v!  '-v*  :•:  '.l*e  'v-.  ;>a  '.  'xvi*.  ivacc-.i  a:  each  intersection  of 
;v»'.  m'  a".:  ':',!xn.  '."'c  '.-uc-  >a'.:  /:  :>■:  0  ■"::^v».:nd  pedestals  had 
\v'  ■v""-.'\vv"  .  .:  n'o ■  •-.'•'■:  •/-  .:"  '  ■.—  :-.\elve-inch  I  beams. 
u' iv ' '   ^  :  V     v  V  s  ^ . . .    :     . * ' V  ^:  •■•  : .    \ !: ich  passed  through 

'I.  'm>-  vv  ■  ■'  ..-.'  •■  I---..  :•  -."'i.  •."  rxr  halt  ot  the  pedestal 
•v>      ,;    •-     \  .  .  •  Vv    •  c'^  >:.'.!  rrl's  had  been  placed 


BBwS^Tn^n?fls  and  runways  of  old  rail  on  the  taUcwork. 
iRrheti  all  was  ready  the  hrid^^c  was  closed  to  traffic;   sixty  tnn 
jack^  were  placed  one  under  eacli  outside  truss  strut,  and  r»ne 
hundred  ton  jacks  under  eacli  niirl-truss  stmt :   the  briMj^e  was 
Jfted  until  just  free,  when  the  stmt  was  fastened  rij^ndlv  lu  the 
■kd  by  lugs  and  wedfjcs,  anil  the  hridgc  was  lowered  back  U|x>n 
Hir  rollers,  and  immediately  drawn  u>  its  new  position.     The 
Hctual   time  of   movintf   was  fifteen   minutes.     The  street    was 

1 

1 

■^P 

^^^^^1 

■  Toe  LirnNc  Stklt  js  DiwiiTLY  Behind  the  Mast  of  ihe  DicRRaic, 
H              jrtrr  THE  Jack  van  re  Skkn  Close  to  the  Ground. 

closed  to  teams  two  weeks :  to  foot  passengers  it  was  closed  but 

Mpe  day. 

W  At  Tremont  street  the  old  bridge  was  to  be  lengihencd.     The 
i>ld  abutment  being  of  an  unusually  fine  grade  of  masonry  it 
was  decided  to  cut  oflf  the  back,  leaving  al^mt  two  feet  of  the 
front  to  act  as  temporary  pier,  rather  than  build   false  work 

Khich  would  seriously  interfere  with  the  Boston  i^-  .\lhany  R.  R. 

Bain  movements. 

V  The     wtjrk    was    successfully   done,   although    the   cramped 
quarters  added  greatly  to  the  difficulties  of  cutting  through 
what  was  practically  a  monolith. 

J 
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At  the  other  bridges,  where  more  space  was  available,  a  beav 
tiinber  beot  was  erected  to  carry  the  bridge  while  the  abutmem 
was  replaced  bj  a  pi^. 

New  Bridges^ 

As  before  mentiooed,  the  unportance  of  the  streets 
made  tt  necessary  to  maintain  traffic  during  oonstructiDfu 
same  general  procedttre  was  followed  in  each  case.     A  fence 
was  first  erected  along  the  middle  of  the  street  from  the  dd 


Axo  Tjjaftic  ox  Temporary 


bridge  to  bevv»nd  the  area  of  change*  and  was  carried  to  the 
street  line  at  each  end  oi  onc-haJf,  teaviog  the  other  half  open 
for  traffic.  In  the  tenced-off  area  pfles  were  dri\-en  in  bents 
parallel  to  the  line  of  the  extension*  one  bent  jttst  inside  the 
new  pier,  one  just  iii  front  of  the  new  abutment,  and  others 
located  between  according  to  conditions. 

Thc*e  bents  were  then  capped,  stringers  placed,  and  a  tem- 
pc»rarv  briilge  flv^>or  built  at  or  above  the  new  grade,  ciSTving 
one  line  of  electric  car  tracks^  As  soon  as  ready,  traffic  was 
turned  upon  it,  and  the  other  half  shut  off.  It  was  tticn  pos- 
sible  to  complete  onc-haJi  the  bridge,  and  to  bring  the  masonry 
of  the  other  half  up  to  the  floor  system  of  the  false  wntk*.    The 
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jeSt  with  the  exception  noted  later,  were  built  with  longi- 
tudinal floor  girders ;  it  was  thus  possible  to  complete  one-half 
ll^ithotit  reference  to  the  other.     The  street  changes  were  made 
[at  the  same  time  for  that  half ;   traffic  was  then  shifted  to  the 
fucw  grade  and  the  work  completed. 

At  Washington  street,  however,  the  limited  headroom  neccs- 
itated  cross  floor  girders,  which  were  carried  by  heavy  girders 
tither  side  of  the  roadway.     By  careful  work  it  was  possible 
btiild  enough  masonry  to  carry  these  and  the  sidewalk  gird- 
ers without  seriously  undermining  tlie  roadway,  a  temporary 
restic  meanwliile  carrying  the  foot  passengers. 
The  girders  were  next  set  and  the  sidewalks  planked,  the 
lir  opposite  the  temporary  work  going  in  first,  traffic  then  being 
Jrned  on  it  while  the  other  side  was  erected.     When  every- 
thing possible  liad  l>een  done,  the  street  was  closed  to  teams 
^■ind  the  work  riishcfl  to  completion.     This  street  was  closed  ten 
^Havd  to  teams ;  for  no  i>criod  was  it  closed  to  pedestrians. 


Retaining  Wall. 


A$  soon  as  the  demolition  of  houses  had  proceeded  to  a 
pufficiently  advanced  stage,  work  was  begun  on  the  retaining 
rail 

To  prevent  possible  slips,  the  wall  was  built  before  any  of 
the  material  in  front  was  removed*  A  trench  of  width  inside 
bracing  about  three  feet  greater  than  the  wall  foundation  at 
that  point*  was  carried  eighteen  inches  below  pile  cut-oflF,  the 

■sides  being  heavily  braced.     The  presence  of  many  pipes  and 
conduits  necessitated  great  care.     They  were  usually  hung  in 

chains  from  beams  independent  of  the  trench- work.  As  rapidly 
^as  possible  the  new  lines  were  constructed,  but  in  some  cases  the 
Bold  lines  remained  after  the  completion  of  the  masonry. 
H  In  a  few  localities  it  was  possible  to  employ  the  ordinary  form 
Hof  pile  drivers;  for  most  of  the  work,  however,  the  driver  runs 
^^erc  from  fifteen  to  twenty-five  feet  above  pile  cut-off.     For 

this  work  an  extension  leader  driver  was  devised,  which  steadied 
Kthc  pile  to  the  bottom.  For  driving  the  battered  front  row 
^ni>ecial  machines  were  used.     Local  conditions  made  it  desirable 

to  build  these  in  two  types,  one  driving  under,  the  other, 

outward, 

5 
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fie  street  parallel  to  and  heavily  cut  into  by  the  work,  was  it 
ecciisary  to  close  the  street  completely* 

Pipes  and  Conduits. 

For  the  most  part  the  various  pipes  and  conduit  changes  were 
important  only  because  of  their  great  number.  At  Tremont 
fitreet*  however,  a  pair  of  thirty-inch  water  mains  required  qiiile 
3k  Httle  attention. 

At  this  point  the  extension,  sweeping  to  the  right  by  a  long 
iirve,  cuts  deep  into  Castle  S*|uarc,  as  is  called  the  area  formed 
by  tlic  intersection  of  Castle,  l'>rdinand.  Chandler,  and  Tremont 
et«.  By  the  terms  of  the  Extension  Act,  the  railroad  was  to 
store  the  scjuare  to  its  original  area,  and  for  this  purpose  a 
Joor  of  steel  beams,  spanned  with  brick  jack-arches,  ami  fille<l 
rith  concrete,  was  to  be  used. 

The  twin  main  in  quest  inn  ruse  to  the  surface  just  west  of 

Tremont  street,  crossed  the  tracks  of  the  Iloston  &  Albany  on  a 

latte  ginler  bridge  parallel  to  the  street  briflge,  and  drop|x*d 

ack  into  the  earth  just  inside  the  Boston  &  Albany  south  wall. 

Under  the  tiriginal  plan  the  entire  main  was  to  be  moved  well 

the  easlwart],  to  cross  l)oth  sets  of  tracks  on  a  bridge  of  its 

tiwn.     Meanwhile  a  tirmp^^irary  trestle  bad  been  built  at  the  level 

>f  the  pipe  bridge ;  on  this  the  mains  were  extended  to  a  new* 

nniection  with  the  old  line  just  back  of  the  new  wall,  the 

Jdemajid  upon  tbcm  being  such  that  either  one  coiild  be  cut  out 

fur  some  little  time  without  serious  effects. 

The  sleeJ  floor  was  completed  to  this  trestle,  when  changes  in 
the  plans  of  the  Elevated  Railway  rendered  it  advisable  to  carry 
the  twin  mains  across  in  their  original  locatii>n. 

The  pipe  line  axis  crossed  the  floor  beams,  which  arc  radial 
fto  the  curvT.  at  an  angle  nf  aliout  thirty  degrees ;  it  was  decided 
to  use  a  series  of  twenty- four-inch  I  beams  parallel  lu  the  jjipe 
Site;  to  connect  the  cutoff  smaller  beams  to  the  outside  K^ams 
if  the  series ;  and  to  carry  the  mains,  reiluced  to  several  smaller 
tiiains^  in  the  channels  thus  formed.  As  tlic  mains  were  not 
cely  to  be  taxed  to  their  full  capacity,  two  twenty-inch  steel 
^|K*  were  used  for  each  thirty-inch  main. 

As  soon  as  the  permanent  work  was  sufficiently  advanced,  the 

two  mains  were  slung  in  chains  from  an  overhead  system  resting 

|lipon  the  new  piers  and  abutment,  and  the  trestle  was  remove<l, 

ll  was  then  pt>ssible  to  place  two  outside  and  the  middle  of  the 


Castle  Squaee  Water  Piping ;    West  Main 
Permanent  Condition;   East  Main 
Ready  to  be  Chahged. 

joints  being  broken,  the  sections  were  hauled  endways  out 
the  tunnel  formed  by  the  beams  and  the  overhead  system. 
at  this  time  the  tracks  of  the  extension  were  in  regular  service, 
all  work  had  to  be  done  on  the  upper  level,  and  great  care  taken 
that  nothing  fell  throtigh  to  the  tracks. 

The  intermediate  beam  was  then  placed  and  the  expanded 
metal  and  concrete  protection  put  on.  The  limited  clearance- 
fifteen  feet  from  rail  to  bottom  of  bridge — ^precluded  the  use  of 
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ay  protection.  In  spite  of  heavy  loading  above,  the  exhaust 
from  the  engines  cut  through  the  green  concrete.  It  wa* 
finaUy  necessaiy  to  have  all  trains  coast  past  this  section  for 
several  days.  After  the  concrete  had  set  there  was  no  more 
trouble. 

The  twenty-inch  steel  pipes  covered  with  a  coat  of  felt  boiled 
in  resin  and  oil.  to  prevent  freezing  in  winter,  were  carried  in 
steel  slings  shaped  to  fit  the  pipe ;  after  being  connected,  and 
standing  under  pressure  several  days  to  detect  any  leaks,  they 


•.;:> 


Back  Bay  Station  Steel  Work^  from  Beneath  the  Edinburg, 

were  covered  by  ;>4-inch  thick  steel  plates  bolted  tn  tlie  top 
flanges  of  the  heavy  beams. 

The  placing  of  the  second  set  was  greatly  simplifict]  by  the 
removal  of  the  overhead  supports,  and  the  convenient  plulfonn 
made  by  the  cover  plates  of  the  west  half. 

The  old  bridge  across  the  Boston  &  Albany  tracks  was 
replaced  by  a  new  structure  at  the  same  time.  The  new  span 
was  designed  a  little  wider  than  the  old,  so  the  girders  could  be 
placed  without  interference  from  the  latter;  the  pipe  line  was 
then   hung  from  beams  supported  by  the  new  girders,  after 

Ihich  the  old  structure  was  readily  removed. 
Back  Bay  Station. 
While  of  great  interest  on  many  other  accounts,  there  was 
little  out  of  the  ordinary  in  the  construction  of  the  Back  Bay 
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v!.i:'.v!^  riu-  Tv.auTity  of  iho  or.e  hundred  and  iwenty-nvo 
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iwrnnr-wmst  axitual  m 


wu  tbe  axch.    Tbe  2pptomh  to 
front  of  tli^  bttdding  »  on  a  3  per  cenL  gr^le^  this  1 
wary  m  onkr  to  get  above  tbe  wafer  levd  m  tibe  1 

Tbe  bttOdiisg  is  96  feet  wide,  imldi^  a  grade  across  dK  frml 
of  2j9  feeL  It  »  ifi^ed  tfaroo^  the  ceoter  bgr  m  ire  wall 
The  floor  on  ooe  side  is  i>^  feet  abot^  tbe  floor  00  the  odxr 
in  order  to  accxxmaodate  them  to  the  iftfference  m  rrade.    The 


Sm  Of  Cut  Babx. 


roof  b  oi  mill  cuttstroctaoQ  with  a  three-ply  feh  and  gravd 
covering:.  It  is  supported  at  the  st<ks  00  the  walls  46  feet  apart 
and  at  the  ceiUer  by  columns  spaced  10  feet  center  10  center. 
These  columns  rest  on  the  crown  o£  the  arck  On  each  side  of 
the  columns  is  3  line  of  trolley  tracks.  The  accompanying  plan 
shi>ws  the  measurements  and  location  of  loads* 

The  arch  is  ci>mposed  of  concrete  and  round  steel  rods ;  the 
ctMKTctc  Willi  mixed  in  the  proportion  of  about  one  part  of 
Purtland  cement  to  2}4  parts  o£  sand  and  5  parts  of  ^-indi 
broken  stt.>nc  and  mixed  rather  wet.  All  the  fake  work  was 
erected  i  rtt^  was  placed. 


The 


ng,  140  feet  of  which  is  covered  by  the 
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lilding;  the  span  is  17  feet  8  inches,  depth  at  center  4  inches, 
on  ribs  9  inches. 

The  safe  loads,  with  factor  of  four,  used  were:  R<x>f  load  on 
columns  10  feet  center  lo  center,  12.000  pounds  each;  track  car 
wheel  load  on  each  6  feet  of  rail,  4*000  pounds  each. 

The  cost,  complete,  including  excavation  and  false  work,  was 
$2,750. 


Steel  Reinkokcembmx 


The  Steel  Concrete  Construction  Company,  of  Baltimore.  Md., 

^cre  the  contractors.     Owing  to  the  water  and  earth  embank* 

nenis.  it  was  a  difficult  piece  of  work  to  execute,  but  it  was 

indlcd  in  a  workmanlike  manner  and  completed  satisfactorily* 

It  was  impossible  to  make  tests  to  show  the  detlections  under 

ads  after  completion,  although  accurate  levels  have  been  taken 

^  from  time  to  time  under  var\  ing  conditions.     With  both  tracks 

loaded  full  with  cars  and  the  roof  covered  with  1 1  inches  of  wet 

fiow\  the  deflections  at  the  various  columns  vary  from  .008 

jf  a  fool  maximum  to  .004  of  a  foot  minimum. 
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By  Edivard  H,  Everit. 

One  of  the  first  telephone  exchanges  in  tJie  world  was  opened 
in  New  Haven  on  February  21,  1878^  with  fifty  subscribers, 
and  shortly  after,  a  report  was  made  to  the  board  of  directors 
of  the  company,  stating  that  they  might  expect  *'as  many  as 
200  telephones  in  the  city/'  A  similar  estimate,  made  up  a 
year  or  two  after,  placed  the  ultimate  for  the  State  at  5»ooo 
stations.  Since  that  time  experience  has  shown  that  the  num- 
ber of  telephones  in  any  district  is  directly  proportional  to  the 
number  of  inhabitants  of  the  same  district,  and  that  all  esti- 
mates of  telephones  should  be  based  on  that  fact. 

On  January  1.  1901,  the  number  of  telephones  per  100  popu- 
lation in  cities  of  the  United  States  having  total  population  of 
50.000  or  over  was  2.21.  On  January  i.  Kp2,  this  had  increased 
to  2.85;  on  January  i,  nyo^,  to  3.56,  and  on  January  i,  1904, 
to  4.19,  The  numl>er  of  lines  per  100  telephones  on  January 
I.  1901.  was  63,8.  on  January  1,  itp2^  57*2t  on  January  !»  itX^J. 
53^,  and  on  January  1,  11J04,  50.6.  On  January  i,  1901,  68.8 
per  cent,  of  the  total  number  of  telephones  in  the  cities  of  over 
50XX>0  pcjpulation  were  at  business  stations,  and  31.2  per  cent. 
were  at  residences.  On  January  i.  1902,  65  per  cent,  were 
business  and  35  per  cent,  residence.  On  January  1,  1903*  63.5 
per  cent,  were  business  and  36.5  per  cent,  residence.  On  Jan- 
uary I,  1904.  61. 1  per  cent  were  business  and  38.9  per  cent, 
residence. 

The  above  figures  are  intended  to  give  an  idea  of  the  steady 
growth  of  the  telephone  business  and  also  to  call  attention 
to  the  fact  that  the  telephone  development  has  increased  from 
2.21  telephones  per  roo  population  on  January  1,^1901,  to  4.19 
on  January  i,  1904.  Also  that  the  number  of  subscribers'  lines 
per  icx)  telephones  has  decreaiied  durine:  the  same  time  from 

[63,8  per  cent,  to  50.6  per  cent.,  and  still  further,  that  the  resi* 
dence  stations  have  increased  from  31.2  per  cent,  to  38.9  per 

I  cent,  showing  that  the  telephone  has  long  since  outgrown  the 
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luxury  stage  and  has  become  an  absolute  necessity.  Experience 
has  shown  also  that  the  residence  telephones  are  much  more 
generally  on  party  lines  than  are  the  business  telephones,  which 
indicates  that  for  the  more  important  classes  of  service  the 
single  party  line  is  the  more  desirable. 

On  January  i,  1904,  the  greatest  development  in  the  United 
States  was  in  Seattle,  Wash.,  where  the  number  of  telephones 
per  100  population  was  13.6.  In  Portland,  Ore.,  it  was  12.1, 
in  San  Francisco,  Calif.,  11.4,  and  in  Los  Angeles,  Calif.,  11. 
The  telephone  development  in  New  Haven,  Conn.,  on  January  i, 
1901,  was  2.9,  on  January  i.  1902,  ^,2,  on  Januar>'  i,  1903,  3.4, 
and  on  January  i,  1904.  4.3.  This  is  a  fair  example  of  the 
development  in  the  eastern  cities. 

If  we  assume  that  the  cities  along  the  Pacific  coast  are 
approaching  the  highest  development  that  can  be  expected  in 
that  region,  and  assume  the  same  development  in  cities  like 
New  Haven,  Hartford,  etc.,  it  will  readily  be  seen  that  provi- 
sion must  be  made  for  an  enormous  increase  in  the  business. 
In  Seattle,  the  percentage  of  business  telephones  to  the  total 
is  34,  and  in  New  Haven  the  percentage  is  62.  Assuming  that 
Seattle  is  an  indication  of  what  may  be  expected  in  the  future, 
the  greatest  growth  in  New  Haven  will  be  in  the  residential 
districts  and  this  holds  true  for  the  whole  State.  This  is  still 
further  confirmed  by  the  figures  given  in  the  first  part  of  this 
article,  which  show  that  the  ratio  between  business  and  resi- 
dence telephones  has  changed  from  68.8  per  cent,  business  and 
31.2  per  cent,  residence  in  1901  to  61.  i  per  cent,  business  and 
38.9  per  cent,  residence  in  1904.  As  a  matter  of  fact,  the  con- 
tracts now  taken  for  new  service  also  show  that  this  theory 
is  correct. 

Although  it  appears  from  the  figures  given  above  that  at  the 
present  time  the  number  of  telephones  per  line  is  increasing,  due, 
as  stated,  to  the  greater  proportionate  increase  in  residence  tele- 
phones on  party  wire  service,  it  is  realized  that  since  the  best 
service  is  that  obtained  with  the  single  i)arty  wire,  and  the  de- 
mand for  the  best  is  sure  to  follow,  all  plans  for  handling  the 
business  at  an  ultimate  period  must  be  made  up  on  the  assump- 
tion that  the  percentajrc  of  lines  to  telephones  will  be  ver>^  much 
greater  than  at  present,  that  is,  there  will  be  more  single  party 
subscribers,  and,  therefore,  more  lines  per  100  telephones,  than 
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til,  and  provisiiin  niiust  be  made  for  these  additional  lines 

an  ultimate  study  of  a  city. 

ITie  first  telephone  system  was  made  tip  by  connecting:  two 
telephone  instrnnients  together  by  means  of  a  sinj^le  wire  cir- 
cuit, eacli  end  of  the  circuit  being  connected  to  tlie  earth. 
Other  instalments  were  connected  to  the  first  circuit  until  it 
became  necessary  to  sub-divide  it  into  groups,  each  group  hav- 
ing its  own  circuit*  In  order  to  provide  for  communication 
from  an  instrument  in  one  of  these  groups  to  an  instrument  in 
one  of  the  other  groups,  it  next  became  necessary  to  install 
st>mc  apparatus  for  connecting  one  of  the  circuits,  with  its 
g^roup  of  subscribers,  to  any  other  circuit.  This  apparatus  was 
christened  a  switch  and  was  the  forerimner  of  the  modern 
switchboard,  *' Instruments"  became  ^^subscribers'*  and  an 
"exchange''   was  opened. 

Tlie  K^^^wth  of  such  a  system  to  nioclerate  proportions  was 
a  very  easy  matter  to  take  care  t»f,  and  it  re([uired  no  extra- 
ordinary ability  on  the  part  of  those  who  imdertook  the  engi- 
neering to  handle  it.  It  was  simply  a  matter  of  reaching  the 
subscriber's  house  with  a  single  wire,  using  any  means  of  sup- 
po^^  which  were  convenient  and  cheap*  As  the  business  grew, 
however,  the  property  owners  objected  to  having  wires  attached 
lo  their  htnises  and  bams,  and  it  became  necessary  to  build  |iole 
lines  in  the  streets.  These  telephone  pole  lines  were,  in  every 
respect,  the  same  as  the  p^jle  lines  which  the  teU-graph  companies 
had  been  building  for  some  time,  and  they  served  the  purjjosc 
in  the  cities,  until  the  growth  in  subscribers  was  so  great  as 
to  make  it  imp<jssible  to  handle  the  circuits  in  that  manner. 
The  earth  return  for  the  single  wire  was  also,  about  this  time, 
superseded  by  another  wire  for  the  complete  circuit,  and  the 
modem  metallic  circuit,  consisting  of  two  wires,  came  into  the 
field.  This  still  further  taxetl  the  carrying  capacity  of  the 
pole  lines  and  other  methods  of  distribtition  had  to  be  devised. 

Aerial  cable  was  then  introduced  and  while  it  would  now  be 
considered  impracticable  to  use  a  similar  cal>le  Am  account  of 
the  fact  that  its  mechanical  and  electrical  qualities  were,  to  say 

I  the  least,  very  p<Mjr,  it.  nevertheless,  server  1  its  pur]K»sc  and  for 
a  time  the  telephone  companies  thought  that  their  problems 
ipverc  solvetl*  However,  the  onlcrs  for  new  stations  kept  com- 
ing tn,  and^  in  a  comparatively  short  time,  the  capacity  of^thc 
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pi»le  lines  li^r  earn  ing  aerial  cables  was  over-reached  and  the 
public  l>e^an  lo  complain  of  the  unsightly  and  dangerous  con- 
ditii»n  which  existed  in  the  center  of  the  cities. 

L'mlergTound  conduit  was  then  installed.  This  furnished  a 
c\mcealeil  niethoil  of  handling  the  circuits  in  the  principal 
sirttrts,  ami,  in  cvnmeciion  with  aerial  cables  and  open  wire 
C\>n5itr\iction,  is  a  satisfacior>  method  of  reaching  the  sub- 
scriWrs'  presvases. 

This  u!K!t^rv:Tv»«iKl  cv^r.viu!:  :<  cccistructed  for  one  primary 
pur^vvv? — to  carry  caMcs.  In  scof  5*ect:'X:s  a  system  of  under- 
;§r\»uiKl  vlistr*btitk>n.  I^aliri^  -iinrctiy  to  rbc  subscriber's  base- 
TiK«:.  a>  aa  ^fxt^rc^i-.^ti  .^t  :h»e  uir^ier^-^tmd  ocw&doits,  has  been 
a::tcri2ptol  but  :h.i>  ha>  b<^c  r.^csi  to  S?  impracticable  on 
iCo,'c:i:  -ji  tlv  ^r^^dt  exp^nsi*  c:«;o;ssar>-  to  install  a  system  of 
ihis  kiihl.  x*Jii  xsi,'  :v  :N:  r^ct  that  -t  :5  :t«:c  dexibte  and  will  not 
Xiik<  car»e  ■-»!  rJKTr;  than  d  ^r.all  nurrrbtr  or  scbscrtbers,  for.  as 
the  subsicnJxrrs  hav«;  incr»;d:k:'i.  the  iistrfbtitfoii  ducts,  as  they 
JSK  :aJii^i.  hav^r  Vo.^in*;  c\'ii;^fi^ti«i  an«i  the  nTaiiitecance  and 
JeproriaLToii  dco-uiits  irr;  so  lar'^e  a>  t»?  make  it  tnadvisable 
'J.'  o.'ndiiut:  a  >>st«:^«n  n  rhat  !v:iia.  -ixcepc  in  the  cases  of  large 
■.'dicv:  buiNiiiii^N  whcr-c  i  aciinl  \nvv.  ran  be  nm  directly.into 
:hc  ba^^iiiiinc  iiivi  :h\;  zsWxi:    tx:*!  :x;!Tnmate»i  at  that  point. 

When  d  siibwii;  -i^v^t'ii  >  j^'n^mcrd  :c  is  -iviiient  chat  a  con- 
>jdtraoic  '.nv<.<iiiti:ut  iitK  it  iidiie  :»«  'jukti  ran;  :£  funxre  growth 
liivl  :t  xcviui.'^  *.iiv:  iup  I  :iK  ^tr'cMauiie  -Mi^rneer  oo  'ieci<ie  just 
'khv  'ar.i;c  '.iiat  j"ii*^Uit  <\d,A  ')t  r  >  j.isj  i  seif-^vident  fact 
'iuc  i  •.H'.-v.iuv.-:  'iiu  .\iiilt  ^•.'>;:int;  -iiuiuiy  -nure  ijer  rrench  pyo^ 
s  iii.ica  :«iv«ii»vi*  tv-i-  iiicv  •"«••.«.  iidii  i  'ne-^iuct  ran.  and  that 
:c»  v.iilLi;i;<.  .1  ^:ii>%wi;x  ^;.  ^t'--  \:iiv:!i  'id<  .»iic!i  Jeen  laid  is  a 
>.ci>  .\i)viiM\^.  in.v:»,  i  V  rk.  ri  iit  ^iher  hand,  -m  account 
•i  Ik  »r>i  :'.>i  -.iiv:  .imiuvi*  .ruri;^^.  i  >.  n  I'jurse.  impnjper 
■:*.'  ■j».u  i^'wn  d;.t,v'  :•  si^Ai;".  ■■u'.'.>  viKrc  "hcv  -.viil  not  be  neces- 
N.U  >  .  liiv.-.  ».-  Ik  iviiiixi  1  "iiv.'^  ^  [irt^t.riv  ;)n>portional  to  the 
uL..iix;  .  :.iv  ..;x  ,x*  .;.\  *:' ■  :•  'lUi.'i  ii:y!»ateiy.  and  the  mim- 
K*  -:  ..:-..;.i>  >,  ;.  ui-.i.  m'  i '..■-[>'  fta:  '"  'he  number  of  sub- 
-c;  :k.>  a  Ks.^1  >  :^:  x  '.vjaLtii  :\\  Hi.  -f.'!'.'M  '.vluch  die  conduit 
^.^.v.  ;  >  :;..*.. I v!v.»w.  a'  ^^rvc.  t  s  i<.v^"i»iir>  to  'iiake  ;in  exhaust- 
\.  -.^.^".N  ■.  '.iuL  :»aiLiciilar  ^;.v:i!«  n  ■.  r  "iic  •»uqx:>se  yi  «leter- 
...:..:..<  v.>  .uvui"dtci>  a^  'v>ciibie  "iK  ■uini.Hir  .»t  uitimate  sub- 
-^iLK;>.   toi"  long  cxpcriciicv.  •.L\<ctin.r   \iih  -tieoretical  figures^ 
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Rat  it  is  econofntcal  to  place  conduits  larp^e  enough,  in  all 
s,  to  handle  the  ultimate  number  of  subscrihers. 
The  subject  of  this  paper  is  the  telephone  engineering  neces- 
^•ar}'  for  the  proper  telephone  development  of  a  city.  Under 
^Bthis  heading  you  will  realize  that  there  arc  many  factors  which 
Hsnust  l>e  constdere<l.  It  must  cover  the  division  of  the  city 
Vtnto  the  most  economical  number  of  central  office  districts,  the 
f  detenni nation  of  the  best  routes  for  the  subway  system  and  the 
number  of  ducts  in  each  subway  route  that  should  be  provided 

•  for  carrying  the  underground  cables,  not  only  for  serving  the 
subscribers  in  each  district,  but*  also,  for  connecting  the  dis- 
tricts together.  The  routes  for  these  underground  conduits  at 
the  ultimate  may  be  assumed  to  be  the  best  routes  for  aerial 
ocmstruction  before  it  l>ecomes  necessary  to  build  the  ultimate 
underground  plant.  Therefore,  such  a  development  study  prac- 
[tically  consists  of  plans  of  the  outside  plant  complete. 

Development  plans  are  based  on  assumed  conditions  at  a 
date  of,  usually,  twcnt>'  years  later  than  the  date  of  making 
the  study  and,  also,  on  the  assumption  that,  at  that  time,  the 
jtiumber  of  telephone  subscribers  will  equal  about  15  per  cent. 
[of  the  population,  where  the  city  under  consideration  is  of 
nonnal  character.  It,  therefore,  first  becomes  necessary  to  esti- 
mate as  closely  as  possible  what  the  population  will  be  in  twenty 
ycars»  and  a  thorough  knowledge  of  the  city,  its  past  history, 
rate  of  increase  in  population,  together  with  any  other  facts 
which  can  be  obtained  from  the  city  engineers  or  others  who 
are  interested,  is  absohitely  necessary. 

When  the  ultimate  population  is  decided  upon,  it  is  a  simple 
matter  of  calculation  to  decide  what  the  ultimate  number  of 
subscribers  will  be,  and  it  has  been  decided  that  the  ratio  of 
lines  to  subscribers  may  ordinarily  be  assumed  to  be  about  70 
per  cent. 

It  next  becomes  necessary  to  estimate  the  probable  ultimate 
ratio  between  business  and  residence  stations,  this  ratio  being, 
of  course,  dependent  upi»n  the  character  of  the  district  which 
is  under  consideration.  In  a  city  of  the  character  of  New 
Haven,  this  ratio  would  be  assumed  to  be  about  60  per  cent, 
of  residence  stations. 

The  next  step  in  the  development  plans  is  the  conduit  study. 
The  general  principle  involved  in  making  this  study  is,  that 
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III  tallica  in  iittTcascNJ  on  a  particular  run.  That  is,  one  duct 
Miiiai  hf  |iriiviit(*tl  wUcrv  the  ultimate  number  of  working  pairs  in 
ilii-  raliU-  in  e>timate(|  t(»  he  lOO  or  less,  five  ducts  where  this 
(iliiihciir  ih  alntut  i.iHKi  pair,  ten  ducts  where  it  is  about  2,600 
|MU,  I'll'  rhf*  total  number  of  ducts  necessar}-  to  serve  the 
KwrtI  skuh^kiiilK^rs  on  oaoh  run  can,  therefore,  be  placed  definitely 
\\\^s\\  \\w  \\\i\\y  It  is  customary  to  arrange  for  an  additional 
A\ux  ^^\\  xM'\\  tun  lor  the  ust*  of  the  city  where  they  desire  it, 
,owl  ^^l^  tmthri,  one  or  more  ducts  are  also  added  on  those 
M^t^^  whuh  wd)  uhmuU'N  oarrx   lol!  lines  to  the  neighboring 

\xx«^l';^•.:\<  ^!vA^  ^V  v.'zv.v.ATf  v^>r)L-.I:::  layout  is  completed,  it 
■>  i-.*^^  iN\\vvj;:\  ,v  »KVvJx'  :">:  "S.'^i  r.-^rh  .-^f  this  nltimaie  shall 
N  :^i.:%  a;  onv  ;,v  :  ;>  .iJ^x  •.x-is'rt  -zr.Twrissirr  to  install  more 
,K^,  s  ^s->  X.  14..  ;■» vo.<*:'.ir  .  ;S:  vh.iVi  1:  "liK-  Stan.  This  is 
,i,v,\,ws»,w.,  M,N.M  .>v  .v\'>;:»ii;  TL-iMru*"  ;f  snriscrtSerSv.  ihe  possi- 
>..::^^  ,-.  i»v.i|^  »,••»».  ,viw  !iiv;>s  liM:  •x'^.i2>  .TTwr  ccodilioiis  of 
%;.,.;u.  lit.  1.-,.  'A  Khv'",«  I  r.in.tun  h-  nrll  rirTnexer.  it  is 
..*»y^i,  .|«  ,.  .K  niiiiOv*  ,»  *ii\,'N  vTiu-i  ir^  sii:*¥T.  21:  ±>*  ::2tanaie 
N» !•%,*»   »»»s,  V,,  ii    mui     ,  u<.^  -t»^'-;i   lair's  un  rixE  5rw^  wliere 

X.  iX»     iiv    vii*.^       i     (K    ,*  M-.i'.ii     n:;n    >   r.imiien*!  ia>i  the 

.V  V  Ni..    ;»    iK   ^'t-.^    >  !>.    .•.■.•.^!  ■:    ..    nt  riai^  jianiL  ±ar  is. 

K  -•       ..*,^-»  ■"-.;        .-..      1    v..      s^.r^       .         /^v.;.     sn'MlU     )«     HIT    5^vrZ 

..   .K     ...^-....v  ,  •.,.«  •,.  »,.  .     .........  ^  '•i^   Hijrr^j:ani:n.  ir»i 

«.  -s .      *  ■  .-o "  ■  ■'- ■  ^"  •  - ' ---     "-i.^--*    J^    rJl^^nl^1r7P^l7 

'-      N  ,,    ■..       ^K    *  ■.•....•.••■     vr    ITL?:   rsuies   s  i^rj 

.-  '    -  *•     *•■  V  ^  .        -^    ^.        ■•■.'.••'    ji  -?nutl   r^:ie> 

^.w.      i    ^.  *  -V  •.                       •.'*«'_•: 'r«i     \:^s:    X*     msoZ 

'  -    ^*     •      -        .  »  ■■  *      5    >  •      v-  -.i: '-■  :      l^f     -s^limiPi*!    — - 

•  v    X  »        ^^    .  -c«-rfr-i     ra;rs.     Ulii   "Tte 

^  .  ■^     T.i:  '.     :  •-    -fr  :  nartirr  .f 
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eferrccl  to  in  tlw.  first  part  of  thi.s  article.  T\m,  in  the  case 
of  large  office  buildings,  and  in  the  thickly-settled  part  of  busi- 
ngs districts,  is  probably  the  best  method  of  accomplishing- 
Mdiat  is  desired.  To  be  entirely  satisfactory,  however,  it  is 
K^^^ary  to  run  the  undergruun*!  cable  directly  to  the  base- 
ment and  from  that  point  to  distribute  with  service  wires 
to  the  different  instruments  located  in  the  building,  A  similar 
sclienie  of  ending  the  underground  cable  in  a  manhole  and  from 
the  inanhole  distributing  to  the  basements  of  the  near-by  stations 
by  means  of  service  WM>es,  through  lateral  pipes,  has  been  founfl 
impracticable  on  accoimt  of  various  difficulties  which  have  been 
encountered,  AH  conduit  runs  are  more  or  less  exposed  to 
various  gases,  dampness,  etc.  and  no  covering  for  the  service 
cable  has  been  found,  except  lead,  which  will  withstand  their 
action.  Various  forms  of  service  wire  have  been  designed  and 
(>robably  the  best  form  consists  of  two  rubber  insulated  conduc- 
tors enclosed  in  a  lead  tube,  this  tube  in  turn  being  covered  with 
a  special  cotton  braid.  The  object  of  the  cotton  braid  is  to 
increase  the  tensile  strength  of  the  service  cable,  for  with  under- 
grounil  distribution  it  is  often  necessary  to  pull  service  cables 
200  to  300  feet,  and,  under  these  conditions,  the  lead  covering 
will  not  stand  the  strain  unless  it  is  reinforced.  This  makes 
quite  a  bulky  service  cable  and  where  several  of  thetn  have  to 
l>c  pulled  into  the  same  duct,  there  is  a  vast  amount  of  friction 
between  adjacent  service  cables.  This,  together  with  the  fact 
that  the  service  cables  are  bound  to  twist  up  more  or  less,  when 
additional  cables  are  pulled  in,  shortly  leads  to  congestion  in 
the  duct,  and  in  case  of  trouble  it  is  absolutely  impossible  to 
replace  a  defective  service  cable  without  ofjening  the  street. 
The  method,  therefore,  of  serving  the  residential  districts,  which 
is  becoming  very  generally  adopted,  is  to  run  an  underground 
cable  through  a  lateral  pipe,  from  the  manhole  to  a  pole  located 
on  the  divicling  rear  line  between  the  property  owners,  and  from 
that  point  to  construct  a  pole  line  parallel  to  the  street  along 
ihc  rear  property  line.  An  aerial  cable  is  nm  on  this  pole  line, 
B  the  number  of  circuits  warrant  it,  and  aerial  service  wires 
Be  run  from  this  cable  directly  to  the  rear  of  the  subscribers' 
Ikidencc.  A  plan  of  this  kind  avoids  jwjle  lines  in  the  street, 
which  are  objected  to,  in  many  cases,  on  account  of  their  appear- 
ance, and  also  avoids  the  necessity  of  trimming  the  trees  to 
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Having  obtained  atl  nf  this  data,  a  hiiilding  is  designed  which, 
so  far  as  it  is  possvibic,  meets  the  ncals  of  each  department, 
hd  these  plans  finally  go  to  the  building  contractor. 
'"  The  switchboard  specifications  are  next  made  up.  The  plans 
for  ihe  frame-\vf»rk  of  the  boanl  arc  designed,  as  far  as  possible, 
to  handle  the  ultimate  number  of  lines  which  it  is  estimated  will 
be  installed  duritig  the  life  of  the  board.  As  much  of  the  ulti- 
Ipate  board  is  then  called  for  in  the  specifications  as  will  be 
necessary  t<)  liandle  the  subscribers  for  about  three  years,  the 
board  to  be  extended  from  time  to  time  after  that,  as  occasion 
demands. 

In  the  case  of  common  battery  offices,  each  call  from  a  sub- 
scriber Ui§es  a  definite  amount  of  current  from  the  storage  bat- 
teries, for  calling  and  talking  to  the  operator,  talking  to  the 
subscriber  called  for  and  signalling  to  the  operator  to  discon* 
ncct  after  the  conversation  is  finished.  The  size  of  the  storage 
batteries  and  necessary  charging  dynamos  are,  therefore,  de- 
^(endent  upon  the  number  of  calls  or  traffic  which  the  office  i« 
to  handle,  and  are  calculated  from  the  traffic  data. 

In  this  paper  I  have  attempted  to  show  that  telephone  engi- 
jpKcring  has  ceased  to  be  a  matter  of  conjecture,  and  that  a 
properly  designed  telephone  exchange  requires  a  vast  amount 
of  strictly  engineering  work  before  anything  is  accomplished. 
The  haphai^rd,  happy-go-lucky  method  of  a  few  years  ago  has 
become  as  much  a  matter  of  histor>^  as  the  estimate  of  5,000 
ultimate  telephones  for  the  State  of  Connecticut. 
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DESCRIPTION  OF  THE  NEW  PLANT  OF 
THE  HARTFORD  ELECTRIC  LIGHT 
COMPANY  AT  DCTCH  POINT,  HART 
FORD,  CONNECTICUT. 

^  W  dcJLribtd  is  locked  on  a 
€f  Ae  CooDccdcBi  Hifcr 
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The  same  year  Englishmen  from  Plymouth  Colony  settled 
at  Windsor,  a  few  miles  further  up  the  river. 

About  twenty  years  later,  during  a  war  helween  England 

id  Holland,  this  fort  w^as  taken  possession  of  by  one  John 
Umlerhtll,  captain  of  Rhode  Island  troops,  who,  a  short  time 
after*  sold  it  to  two  different  parties*  giving  a  deed  to  each. 

It  was  not  our  duty,  fortunately,  to  trace  the  confusion  of 
title  resulting  from  such  transactions,  and  probably  the  title 
of  the  Ifartfunl  Electric  Light  Company  to  this  area  has  been 
well  established  in  spite  of  this  fact. 

Borings. 

The  first  proceedings  toward  determining  the  character  of  the 
foundation  for  the  plant  consisted  of  making  sixteen  borings, 
at  a  cost  of  about  $300,  to  ascertain  what  lay  beneath  the  sur- 
face and  how  far  it  might  be  to  a  firm  strata. 


TvptcAL  Cross  Sections  showing  Strata,  etc. 

These  borings  were  made  by  driving  a  2*inch  pipe  at  different 

Jinis  on  the   site  to  be  exca\^ted.  ami  at  varying  deptlis, 

extracting  the  contents  l>v  washing;  or  by  taking  out  cores. 

rhtch  were  preserved  in  small  bottles.     The  average  depth  of 

llhese  borings  was  about  80  feet. 
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An  analysts  of  thb  data  sbowed  generally  wA-6e6otA  smti 
as  follows:  (a)  abocit  5  feet  of  filled  material:  (b)  15  bei 
01  a  fine  afhirtal  deposit;  ic)  10  feet  of  Uack  peat  aad  r— ^ 
apparently  a  combination  of  decayed  leaves,  brush,  drift 
and  other  vegetable  matter,  which  had  been  left  there  by  ihe 
river  at  some  period  long  ago;  id)  5  feet  1  mote  or  less  to 
different  borings)  of  fatrly  dear  sand  and  gravel ;  (e)  aboot 
40  feet  of  a  pasl>'  brown  clay;  (f)  hard  pan;  the  total  dcpttr 
m  hud  pan  avengii^  aboM  75  feet- 

Test  Pttsl 

TwQ  experinKOts  were  made  In  ascertain  the 
vahie  of  Ais  maimal     Test  pits  were  dug  thfotigh  the 
and  into  the  fine  aDimal  deposit^  wfaidt  had  the  appearance 
of  good  moist  loam  of  a  anifoim  eolor  and  was   foond  to 


Stn  ur  Pt-%»r*  Son.  zs 


weigh  5^  p«juiids  per  cubic  foot.     Ptobahly,  as  a  matter  of 
^  iiutenaJ  in  ife  rtatitral  pudtion  weighed  a  trifle  more 


XT. 


Test  loada  were  a|n>l>«*I  to  this  alluvial  deposit  in  the  follow- 
irig  iiiaiiner. 
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^A  timber  base  3  feet  square  was  binll  in  ihe  bottom  of  the 
»t  pits  ill  the  form  of  a  plunger,  of  some  vertical  depth.     Upon 

top  of  tl)is  !>ase  was  constructe<l  a  limber  box  capable  of  holtl- 
a  considerable  load. 
*At  the  end  of  an  hour,  afler  a  load  of  one  ton  per  M|uarc 
ot   had   been   applied,   the  plunger  iicttlcd    into   the  alkunal 
3sit  )i(5  inch.      At  the  end  of  eighteen  hours  the  same  load 

caused  a  total  settlement  of  ^4  inch. 

tjider  two  tons  per  square  foot  the  total  settlement  after  one 

hour  was  3  inches ;    and  after  eighteen  hours,  total  settlement 

was  4  inches. 


« 


^^^L  SscrtoNS  or  Foundations  showinc  Piles. 

KL^ndcr  three  tons  per  square  foot  the  total  settlement  after 
^le  hour  was  4; 4    inches;    and  after  twenty-one  hours,  total 
settlement  was  4^2  inches. 

»A  secoiul  test  load  in  anxither  part  of  the   foundation  was 
follows : 
Under  one  tun  ])er  square  foot  the  settlement  after  one  hour 
was  ^i  inches.     Under  same  load  after  eighteen  hours  the  total 
ttlement  was  a  little  more  than  )i  inch. 

7 


go 
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Under  two  tons  per  square  foot  after  one  hour  the  total 
settlement  was  practically  2>^  inches;  under  same  load  after 
fifteen  hours  the  total  settlement  was  about  2^  inches. 

The  results  thus  obtained  were  ver>'  unsatisfactory,  and 
showed  that  no  assurance  could  be  had  that  the  building  would 
not  settle,  or  that  settlement  would  be  uniform. 

The  presence  of  the  ten  feet  of  wood  and  peat  underlying  the 
allu\-ial  deposit  strata,  which  in  all  probabilit>"  would  be  com- 
pressible under  loads,  was  another  disquieting  factor. 


^ 


r 


h«^^Q^h*^ 


Gexer.\l  Arr-vxgement  of  Powek  House. 


It  was  quite  essential  that  electric  current  should  be  generated 
at  this  plant  at  the  earliest  possible  date,  and  to  economize  time 
it  was  desirable  to  start  the  foundations  (a  large  concrete  base) 
on  this  alluvial  deposit,  without  piles,  could  we  determine  that 
this  was  a  safe  procedure. 

Pending  tinal  conclusion  of  the  treatment  of  the  foundation 
problem,  excavation  was  started  and  the  pit  dug  out  to  a  general 
depth  of  ten  feet.  It  was  while  this  portion  of  the  work  was 
proi^ressini;  that  we  obtained  additional  information  regarding 
the  alluvial  de^xv^it.  which  after  careful  consideration  influenced 
us  in  the  deterinination  reached. 

It  was  observed  that  the  si<les  of  the  pit  excavated  stood 
up  vertical    for   the   ten    feet   in  depth,  although  the  material 
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SO  saturated  with  water  that  it  was  with  difficulty  the 
and  carts  were  kept  from  being  entirely  engulfed.  The 
site  was  close  to  and  nearly  surrounded  by  water  and  from 
15  to  20  feet  above  it.  We  were  puzzled  at  the  presence  of 
so  much  ground'water,  which  under  usual  conditions  should 
naturally  drain  off,  and  an  examination  was  made  to  see  if  this 


K  Power  House— Diagram  saowtNc  Numser  ot  Piuts. 

condition  was  not  due  to  a  leaky  water  main,  but  a  careful 
search  failed  to  locate  any  such  leak. 

Hie  only  reasonable  solution  was  that  this  alluvial  deposit 
l(t|iossessed  a  capillary  attraction  which  enabled  it  to  hold  water 
like  a  sponge ;  that  frequent  rains  continued  to  saturate  it,  and 
that  only  a  few  feet  of  the  top  lost  the  water  from  evaporation. 
As  this  condition  existed  in  a  dry  mid-summer,  it  was  reasoned 
that  perhaps  we  could  safely  drive  piles  and  cut  them  off  at 
a  point  about  ten  feet  above  low  water  level  in  the  river,  near 
by,  and  expect  that  they  would  remain  saturated*  This  would 
save  valuable  time,  a  prime  factor,  and  the  large  expenditure 
excavation  necessar>^  lo  cut  piles  off  below  low  water. 
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Our  judgment  was  further  confirmed  by  the  ccwidition  of 
some  logs  that  were  found  in  this  excavated  material  which 
must  have  drifted  there  lon^  before  the  countrv*  was  settled, 
and  which  were  in  an  excellent  state  of  preservation. 

It  seemed  reasonable  to  expect  that  the  piles  wotdd  last  itw 
a  longer  period  than  the  power  plant  would  be  in  service.  A 
careful  report  of  all  the  facts  obser\'ed  was  made  to  the  maiiage- 


Plan  or  Piles  and  Footikcs 


ment  of  the  Electric  Light  Company,  and  the  pile  foundation 
here  shown  was  recommended  and  approved. 

Test  piles  were  driven  to  determine  a  proper  length  and 
possible  safe  loading.  The  loads  put  upon  the  piles  are  in 
the  neighborhood  of  ten  tons  each.  They  were  ordered  in 
lengths  of  40-45  feet  and  driven  to  a  depth  sufficient  to  reach 
a  fair  distance  into  the  brown  clay. 

About  I J  JO  piles  have  been  driven  under  the  structure.  The 
average  penetration  due  to  the  last  blow  was  4H  inches  with 
a  2,300  pound  hanuner  falling  about  20  feet.  The  pile  driving 
wa»  started  September  (>»  1904.  and  was  substantially  com- 
pletcil  October  2iX  K)a4.  No  settlement  has  been  observed  in 
the  coniplete<l  structure. 
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Is  conncctiun    the   followinj^   f|iiotation    from   a 'paper 
by   Edwin  Dwight  Graves  of   Hartford,  Conn.,  published  by 
le  Connecticut  Society  of  Civil  Engineers  in   1904  is  inter- 
esting: 

'^Referring  to  the  general  suhject  of  durability  uf 
timber  in  various  conditions,  the  recent  removal  of 
the  foundations  of  the  piers  of  the  old  Hartford  Toll 
Bridge   furnishes  interesting  information/* 

**'l1iis  old  bridge  was  built  about  1818,  and  the  piers 
and  aljutmcnts  were  rough  stone  rubble  masonr>\ 
apparently  laid  without  much  mortar  except  for  point- 
ing. The  stonework  rested  on  timber  grillage  bear- 
ing partly  on  timber  cribs  ami  fiUetl  with  stone,  atul 
in  some  cases  on  jnles  very  lightly  driven  in  the  sand 
and  protected  by  riprap.  In  some  cases  these  piles 
were  cut  off  from  i  to  2  feet  al»ove  ordinary  low 
water  and  surmounted  by  a  wooden  grillage  of  hewn 
timt»er,  on  which  the  stone  pier  was  built.  These 
grillages,  even  above  low  water,  sto^xl  safely  for  at 
least  eighty  years/* 

In  litis  case,  although  the  timber  grillage  had  no  protection 

cc  the  contact  of  damp  earth,  when  above  low  water,  yet 

tre  IS  very  good  evidence  of  long  life. 

This  finishes  my  remarks,  and  iXfr*  Kent  will  describe  the 
^lant. 

The  securing  of  this  site  for  the  new  ])lant  indicated  a  full 
Ippreciation  of  the  requirements  of  a  modern  jx>wer  house  by 
the  management  of  the  Hartford  Electric  Light  Company,  as 
the  location  affords  facilities  for  the  unloading  f>f  water  coal 
from  the  company *s  own  dt>ck,  the  delivery  of  rail  coal  from 
the  company's  own  side  track  leading  from  the  Valley  Division 
of  the  New  York,  Xew  Haven  i^  Hartford  Railroad,  and  an 
unlimited  supply  of  water  for  condensing  and  other  pur|x>scs 
from  the  Connecticut  River* 

Notwithstanding  these  natural  advantages  there  remained 
important  problems  for  the  engineers  to  solve. 

The  most  serious  consideration  was  that  of  providing  the 
proper  footings  for  the  building  ami  machinery  foundations, 
**Thc  oldest  mhabitant'  assurc<l  us  that  the  IxJltom  was  per- 
fectly solid,  sanil  and  gravel,  atid  would  hold  annhing  we  could 
put  on  it,  and  referred  us  to  the  buildings  adjacent,  which  had 
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Item  >l.inihiiv^  i"«'r  nian\  years.  Our  examination  of  the  buiM- 
«iit:N  >li.«\\«.l  i'i.uk>.  aiul  the  borings  con  tinned  our  >usp:cior.5. 

\\u  iiitih.'il  i:iii^Ii»\tAl  has  already  been  explained. 

I  hi  vihi  J  diitK-'.iltio  Cv'iild  Ti early  a'!  be  aitributvd  to  the 
.A\riii! ..  i:;.  N  ill  :|:o  l^.  ■/.r.cctici::  Rivt-r. 

i\\i-  ^;...ie  »•:  tlu*  v..i:::r.i'.  >-:r::-.x:e  ■:  f  :he  ^rrrund  ai  the  site 
.;\*:..s,^\.  ..)*:Vv  \::::.,:i;\    —  j^:^.  r^r     ^s;:•;^  tx:reme   low  waie: 


\^:<\:i\i^y     V 


:•  v: 
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the  top  of  the  floor  is  at  grade  +  14.625,     With  the  river 
It  the  maximum  stage  it  would  produce  an  upward  theoreti- 
il  pressure  of  about  1,200  pounds  per  square  foot.     The  dead 
'weight  against  this  is  1,760  pounds  per  square  foot. 

The  foundation  or  basement  walls  were  made  in  the  form 
n  retaining  walls,  and  are  of  concrete  reinforced  with  steel 
The  company  intends  eventually  to  fill  the  land  to  grade 

30.5- 

This  construction  allows  of  high  basements  under  both  tur- 
inc  and  boiler  rooms,  the  former  being  established  at  grade 
?-+•  34  to  insure  safety  to  the  electrical  machinery  at  times  of 


Power  Station— Longitudinal  SEcnoN  tbkough  Boileii  Room. 
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high  water,  and  the  latter  at  grade  +  31  to  suit  the  established 
grade  of  the  property. 

There  has  been  no  attempt  made  to  waterproof  the  base- 
racnt  walls  or  floors,  but  simply  to  make  them  sufficient  to 
withstand  the  hydrostatic  strains  due  to  high  water.  Such  seep- 
age as  may  occur  will  be  removed  by  a  special  pump  provided 
for  tliat  purpose. 


i  WrNIV-MR.-T    ANNIAI.    MMETINO 
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c  v.-sc    ■■:    u 


:::r^:::t  :l::  :  >.  :.tr  r-.v:::  r  .•  rs  ire     :  reinf-rce:  c:^c: 


-..^\:., 


•■:  >    ^  \    ■•  > 
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princip;il  source  of 
few  who  can  Icail, 

The  15(10  K.  \V.  turbine  installed  by  the  Hartford  Electric 

Light  Company  sonic  four  years  ago  in  the  Pearl  Street  plant 

may  be  seen  running  today,  and  it  was  a  natural  sequence  that 

I  the  compatiy  should  select  this  type  of  af>paratus  for  the  new 

plant. 

The  continued  and  growinp^  der»iand  lias  made  it  necessary  to 
build  this  new  plant  to  relay  the  several  water  power  plants 
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hut  this  will  not  interfere  with  their  operation,  as  they  arc 
driven  by  induction  motors  locatetl  in  the  pump  room  at  grade 
-1-  34.  The  pumps  and  motors  have  vertical  shafts  and  arc 
direct-connected  through  a  suitable  thrust  bearing.  Each  pomp 
has  an  imlividual  straight  suction  pipe  ending  in  a  strainer, 
but  no  !o*.n  valve  at  grade  —  3.  and  a  discharge  pipe  mraiing 
to  its  own  ci^ndenser.  The  pipes  do  not  operate  in  parallel. 
The  discharge  fn^m  the  condensers  is  carried  separately  from 
each  in  cast  irv^n  pijvs.  the  outlt-ts  being  sealed  below  extreme 
low  water  in  the  river. 

In  starting,  the  purr^^s  are  n»'t  primed  in  the  usual  way.  but 
catch  the  water  by  aid  of  the  a:r  pumps,  which  exhaust  die 
air  trv.>cn  the  inrectioii  line. 

CoiisivieraMe  vlitftculty  was  experienced  in  building  the  intake 
truit^ir  tv^  cvHinect  \v::h  the  sucti'.^n  well,  as  it  w-as  necessary-  to 
cu:  thrv.U!gh  an  ol/i  crib  %vh:ch  \iva>  btiilt  when  timber  was  plenty, 
arxl  although  pr.-bab*)  .r:e  h.rTiire'i  years  old,  was  in  a  fine 
state  o:  •.^reserva::-.  i:. 

As  the  bt^^ct^.c:  .-:  the  rur-re  '.va^  a:  jCraJe  — 4.5.  it  was  neces- 
sary to  cv*rrer-*ia.T!  :rtc  -uttr  ^r.ii  in  --nier  t'.^  get  in  the  trash 
rjLck  gut«.»es  dr'Ai  t'X-  c^rcri^ce  xct-:rr.  The  sides  are  of  sheet 
yilir^g  arrvi  the  --':•'«:  ea-is  ti^r  cic^  1  <cneen  b^cLse  to  the  suc- 
:ioi!  ^e'..*.  !.!v  ^— v\.'^>  i-v  •:  :•.::: i:»ra:j  and  are  made  np  of 
■>a''i  'rt.'.vd   i-u'w^  ■*■•,»:    ^-r^  j        -ci-r  *:ni>s  mesh  oi  So.  10 

-  V  >L:cc'ci!  .vc'!  >  .^  "^t:*:  :':<ix'  ::d:::et^r.  and  is  carrie\i  down 
:«.»  ^--dCi.' -  ^.5  .i:r«;  Ta>  >rcv  \al!s  dini  s  niinforced  o>acrete 
'XHi«.»iJi.  */hv'  *:*r*v.x  \  i^  ::.t.  •-  ir:  '-iti  >urfao; :  the  walls  being 
Ntarto'  .>n  .1  .M>i  r-  ti  v-,»;i;r.-^i,i;'v;.:  ~:ng.  tile  earth  bein^  exca- 
vatv\i  '•■♦it I  :hv"  ii>it!i..  i!!*  a-mv;  •■k-  mils  :»?  settle  as  thev  were 
buiil.  >.\i:v  V'lii;  .w^^v'rv;.'.    •     Mxirv   j'iuai  -^ttiernerTC  thn^o^twut 

I  Ik  CWVUll''<.«XMvV 

'.  V   > •  Hi\ .t. M .>^ « X    w ■',    >ih ! :    ^ V     'Ak.    *.lbencer  Condenser  C»?m- 

'Mii;.  i.jv.  .dC'i  ^•=iiia.ii>  \ XV  >«.iu.Lr'r  :<.«=»:  'i  ,r^ Ming  surface,  an^f 
a  ■»•.«..  ♦  xvv.-c  K  .cv^i^-.  !-;•!  ■  .LCMum  ir^  equippei  with 
Nvv\iL.uc  i.:  .v;;\.  :-  vi*  vi>^..'.  ^i  "•.i:*:'/^.  "nc  ;f  the  coa^iensers 
>    :;    i.iv.   x.  .^v^    -K      »         .w    X  :!!irs.     Tlie  second  will 

V   :.>  .%  V'     :.  .   .    V.    ■  .:    %  .  !     K  _\  o.    X    A"    inir. 

■ 'K  ..:  .  •.  v....  .  •>...•  -'^  .tr;  i»  'wxi  :!ijjTne  rjoin  d'X-r 
V..V.    Kov    V.    .  'vx  x.v '  .A*^  ^.'x**i    iiajneter  bv  ii^mch 
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iroke.  which  drive  direct-acting^  two-stage  air  cylinders,  each 
18-inch  (hamctcr  by  24-inch  strukc.  These  pumps  remove  from 
the  steam  sjiace  in  the  condensers  the  air  and  vapors,  thus 
jjrcatly  rcheving  the  condensation  or  wet  vacuum  pump,  and 
allowing  it  to  lie  designi:d  Uj  pcrfnnn  a  single  duty,  that  of 
removing  the  water  of  condensation  from  the  steam  space  and 
^delivering  it  to  the  hot  well.  These  pumps  arc  duplex,  having 
cylinders  6  inches  and  5^4  inches  diameter  h\  6  inches  stroke. 

A  peculiarity  of  the  Westinghouse-Parsons  turbine  is  that  no 
111  is  mingled  with  the  steam  that  passes  through  it,  and  this 

lint  has  been  taken  advantage  of  in  the  design  to  conserve  the 
heat  and  pure  water  for  boiler  feed.  With  2S  inches  vacuum 
tfte  hot  well  leni[)cralure  will  be  about  99 "^  Fahrenheit.  The 
hot  well,  in  this  case  a  sheet  iron  tank  bxated  under  the  boiler 
luc,  delivers  this  water  under  a  sucliim  head  to  the  feed  pumps, 
^ which  pass  the  feed  through  a  healer  having  capacity  to  heat 
135,000  jxjunils  of  water  (50  per  cent,  more  than  the  rated 
evaporating  capacity  of  the  toilers)  from  too"  to  148"*  Fahren- 
heit, when  supplied  with  7^0013  pounds  of  steam  per  hour.  At 
this  rale  the  vi^lrHrity  in  the  heater  coils  will  not  exceed  250  feet 
per  minute. 

The  exhaust  for  heating  the  fceti  water  is  supplied  by  the 
auxiliary  apparatus. 

The  level  of  the  water  in  the  hot  well  is  maintained  by  means 
of  a  float  valve.  This  float  valve  operates  an  automatic  valve 
in  a  p\]K  connection  which  forms  a  by-pass  l>etwxen  the  water 
space  and  the  steam  space  in  the  condenser.  When  the  water 
falls  in  the  hot  well  the  automatic  valve  opens  and  allows  some 
of  the  injection  water  ii>  enter  the  steam  space  whence  it  is 
pumped  by  the  wet  vacuum  pumps  to  the  hot  well.     In  this 

I  way  the  centrifugal  circulating  pumps  normally  supply  the 
inake*up  water  for  the  boiler  feed.  This  may  also  be  supplied 
by*  the  sump  pump  and  from  the  city  mains. 


Crakes. 


For  handling  the  machinery  in  the  engine  room  there  is  pro- 
videfl  a  25-ton  hand  power  traveling  crane,  equippt*d  with  two 
i2j4-ton  ln:>lleys.  This  crane  has  a  span  of  46  feel  4  inches 
and  a  lift  of  19  feet. 
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There  is  also  a  small  crane  located  in  the  pump  rocun  for 
handling  the  circulating  pump  machinery.  This  is  a  3-tOQ 
single  girder  hand  power  traveling  crane  with  a  span  of  17  feet 
4  inches  and  a  lift  of  14  feet. 

Pipixa 

The  desire  has  been  to  design  the  various  piping  systems  in 
this  plant  in  such  a  way  as  to  avoid  complication  and  at  the  same 
time  insure  the  greatest  reliability  and  security. 

The  main  system  carries  superheated  steam  from  the  boilers 
to  the  turbines.  Each  boiler  branch  is  snpf^ed  with  an  auto- 
matic non-return  valve  and  a  stop  valve.  The  function  of  the 
noo-retura  valve  is  to  prevent  sream  generated  in  the  balance 
of  the  plant  entering  a  boiler  where  the  presstirc  may  be  down 
or  where  trouble  may  have  occurre*!  i-DDra  the  bk>wing  out  of 
a  tube,  or  any  other  cause.  This  valve  may  also  be  used  as  a 
positive  st^p  valve.  Two  valves  are  placed  in  the  branch  to 
insure  protection  to  any  repair  gang  rhar  may  find  it  necessary 
to  enter  a  boiler  when  the  balance  of  the  plant  is  imder  pressing. 
As  a  further  precaution  there  is  an  '^pen  drip  provided  in  the 
boiler  branch  on  the  heavier  side  of  die  non-return  vahrc  to 
prevent  accunmlatit^n  «?£  pressure  slu^uld  the  stop  valve  leak. 

The  iesign  allows  the  header  to  be  kept  relatiTeiy  snail  ( 12 
inches  in  dianieter  '  as  :iie  boilers  tee»i  in  and  the  turbines  driw 
out  in  >uch  a  manner  a>  to  mak»i  uiis  header  practically*  an 
equalizing  pip>e. 

Expansion  i>  car-etuih.  takt^n  care  of  by  bends  and  by  chang- 
ing  *hc  plane  ?f  the  oipes.  The  materials  have  been  carefully 
>eltvft■^i  '"or  this  work  imi  ir*:^  :iea\!er  than  usually  found  in  this 
Cias>  of  construction. 

Ihc  >ieain  T«.>r  iie  an x? liar*,  ipparams  is  provided  through  a 
SL'parate  >ct  .»:  luiins  iiiii  :>  -Jot  -iiperiieatci.  There  has.  how- 
over.  'Xvn  ;)n-»viv:tM  .1  :»'miccni.'n  *:>et^veen  the  two  systons  for 
use  n  .- i>c  >:  .MiKTi^cucv  '''le  .'xliaust  lines  from  each  tur- 
SitK  \uv:  ;K\e'i>  *:'  *iK  o- ii'Jt'ixrs.  md  each  turbine  is  pro- 
vivUvl  witli  III  iKLcjK-ivitni  .ani'-'si>iier!c  -xhaust.  normally  closed 
S\  'i-vaiL-v    •[    ill  ,uUi^H:cit!C  "tiitt  valxc. 

■n  .i^'i  'ui^iiK  .\'\iu>t  Miert:  >  oiace*!  an  hvdranlically 
v^peiaLCvl  ^aLe  x.iAi..  Se  «j\>ourt:  'o  -iit-ve  the  hydraulic  piston 
i>   seviuwl    rroni   the  c-ts     .\.iet.r    Md.in   normally,  or  from  tfie 
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boiler  feed  line  should  the  city  pressure  fail.  These  valves 
were  put  in  with  the  hydraulic  mechanism  for  operating  them 
on  account  of  the  time  and  energy  required  to  close  and  open 
these  valves,  wliich  for  the  1,000  K,  W.  machines,  are  28  inches 
in  diameter.  It  requires  about  twenty  minutes  to  open  or  close 
such  a  valve  hy  hand. 

The  boiler  feed  pipings  consists  of  two  headers  carried  over 
the  boilers  near  their  front  end,  made  up  of  6  inch  pipe  taper- 
ing to  4  inches  on  the  end  away  from  the  pumps.  Nonnally 
one  header  carries  cold  water  and  the  other  hot  water,  but  they 
arc  so  cross-connected  at  the  inlet  end  that  cither  line  may  be 
used  for  hot  water,  and  so  connected  at  each  individual  boiler 
connection  that  either  hot  or  cold  water  may  be  fed  as  desired* 
The  hot  water  piping  is  all  brass,  and  the  cold  water  piping 
is  all  extra  heavy  iron.  The  cold  line  is  supplied  witli  special 
connections  for  attaching  hose  for  washing  purposes. 

The  balance  of  the  piping,  comprising  the  circulating  con- 
nections, the  air  and  drip  connections  from  the  condensers,  the 
air  piping  for  cleaning  purposes,  the  blow-off  piping  for  the 
boilers ;   the  piping  for  the  circulating  water  in  the  oil  cottiers, 

td  the  oil  piping,  are  such  as  are  usual  in  stations  of  this 
ind. 

I  Stack, 

"    The  proflucts  of  combustion  discharge  into  a  fine  located  at 
the  rear  of  the  boilers.     The  top  and  Imttom  of  the  flue  are 
Lformed  of  2%  x  2j4  inch  Ts  spaced  9  inch  centers,  carrying 
"two  stretcher  courses  of  brick  so  laid  as  to  break  joints.     One 
side  of  tlie  flue  is  formed  by  the  partition  wall  protected  by 
m  air  space  and  lining  of  brick,  and  the  other  side  is  fonncd 
fby  the  rear  walls  of  the  boilers  and  brick  walls  filling  up  the 
aisle  spaces.     Experience  has  shown  that  this  form  of  constnic- 
Ltion  makes  a  tight  and  lasting  flue,  but  it  is  necessary  to  provide 
Ifor  expansion,  and  this  is  taken  care  of  by  means  of  a  slip 
joint   located   just   inside  of  the  boiler  room,  the   flue  being 
irried  into  the  brick  and  concrete  base  of  the  stack.      The 
[lasonr)'  base  of  the  stack  is  carried  up  to  grade  +  48.  and  this 
surmounted  by  a  self -supporting  steel  stack  10  feet  in  diame- 
ter and  135  feet  high,  which  gives  an  effective  draft  equiva- 
to  150  feet  above  the  grates. 


•kit 
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SrMP  Pumps. 

The  fli^ir  «»£  the  pi^wer  house  basement  is  arranged  so  as 
lo  drain  iiUo  a  sump  to  take  care  of  seepage  and  wash  water, 
anil  thi>  Munp  is  cmptieil  by  means  of  a  lo\v-ser\'ice  duplex 
\\\»rthmj^ton  pinnp  havings  cylinders  12  and  14  inches  in  diame- 
ter by  to  inch  stroke.  Tliis  pump  discharges  through  a  10 
inch  pipe  leavling  outside  of  the  p^.nver  house  to  the  river.  The 
sump  pump  alM^  has  a  branch  suction  leading  10  the  suction  welL 
aiKl  a  branch  delivery  :o  the  Kn  well,  so  that  in  case  of  cmer- 
ijencx  thi>  p*»!::ip  Ti^^y  Iv  ::se\:  to  siipply  feed  water  for  the 
bk»iler>,  as  !r.ei*.tio!ievl  aS.>Ye-  I:  is  also  used  as  an  auxfliary 
iHia^.p  in  c^.^i!NX'::or'.  \\::h  :he  :e>t:r-^  e'r-i:pf::^ent. 

r?  suwiy  :h«r  o.»tT!i?r^>**;:*i  xr  ::r  cl-eanrng  the  switchboards 
a3*i  §ea<rjL:vr's.  M«.>wu:;^  S-nl^^r  rtibes.  etc  there  are  in  Ac 
enj^ne  p.vri  a::'j.choi  :-,*  :ne  'jart:::i:r  wall.  r*o  ri-mch  Westing- 
h«.csc  Air  b'.rakc  C^ripdji;.  >  ■i:r^c:-acrn!g:  iTOMntXfre  air-com- 
presi<»rs  c»^uippoi  A'ch  aut-jinaiic  rejr^ilamig:  valxcs  wtncfa 
:?]a:rita:ii  :hc  xr  :n  d  sti.roiie  rank  '«:ca:«iii  in  the  basenKnt  at 
lev  iK.^ii«Js  ;jr'r>sL:r*:. 

\n  :ntcr<:>£Mi^  itrui;!  11  '.'K-  •MrMi>4iinu:  jf  dlis  plant  is  a  CQOI- 
uicvi;  :c>j.Mjj;  -♦jLiijMfit.'ii  ''.T  jMi'.  cniciitiv  -ietermimng"  at  aBT 
:mh\..  iitih.uL  •^iCt.T^^.T^•'lv:^•  vtii  "iii:  ■iJvram.'n  '^t  the  plao^  At 
Niv.mii  cftic-^jMc;  r  'Ik  -ii)paniiM<.  '7ii>  cjni^ists  of  a  srstem 
J I  ^".lic^  .ui«!  \'.-i;iiiiiv;  \iiiK'-  ii>;:Lili.-'i  ;l^  a  ijart  of  the  penza- 
'iciii  ^^uipiin.'U  'I  MK  -''ii'AM.  '•'  iit  in>  •f  a  system  of  bv-pass 
•jipiii^  '.iK-  A^,'.  .  acMuiii  ♦Li!i!p>,  v'lic'i  ipiinanly  deliver  the 
c»>iUA>i>KiL!»  ii    rr- 'ii     Ik    :*iKit'i><r«^  •••   :ht:   hot   well   tank,  can 

V  ■  \-»uiiin^:  tanks  carried  on 
'v;iv.M^  :ank>  is  ojntr»?llefi  by 
:•!  \  11  iciiver  the  water  int: 
-  .,'j!'»Mc«i  with  quick  t?perring 
■  ■  -iTt^.rs.  and  both  discharge 
'.t'-.>  *M>  ')een  weighei.  The 
■p'>  v.ittr  iito  the  hot  weU 
'.>»i  '.iK  AiLter  is  not  wasted. 


:t.ti\^r 

'.Ili> 

v.iL<. ;    *• 

.'llK'- 

".  I"l^.       ^^.^^ 

..t  >. 

V     i.  v> 

•■'         -''^K. 

i:\.i.iii^ 

:      •- 

11. ».^-  ».'-• 

;•  c-^. 

.;:;kl. 

^K 

-^     ...:;;■.:• 

iV;     '.::'S 

^vvL<.    '. 

.x^-^ 

■'  ■•  I  ilv^'J^  V  . 

■'          t'A 

In  operating  the  turbines  the  oil  for  the  main  journals  is  kept 
constantiy  in  circulation  and  at  one  point  in  the  cycle  it  passes 
through  a  cooler,  which  is  in  the  form  of  a  small  surface  con- 
,  denser.     Tn  this  cnnler  the  temperature  of  the  oil  is  reduced  by 


Power  House  Completed. 

^means  of  water  which  passes  through  the  Ci>oIer  and  is  supplied 
from  a  tank  carried  on  the  trusses  of  the  boiler  room  roof. 
The  water  for  this  tank  is  supplied  hy  a  duplex  pump  located  in 

^tlie  basement  of  the  engine  room,  which  takes  its  suction  from 
8 
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the  intake  well  and  is  controlled  by  means  of  an  automatic  Take 
and  pump  j^overnor.  which  maintains  a  constant  quantxtr  oi 
water  in  the  tank.  Water  from  this  tank  is  also  used  to  seal 
the  turbines  against  air  leakage  at  the  bearings.  As  a  positiTC 
>upp3y  of  water  for  these  purposes  is  as  necessary  to  tbc  opcra- 
tio«  of  the  plant  as  the  feed  water  for  the  boilers,  there  has  been 
provided  an  auxiliary  connection  from  the  dty  mains,  controlled 
by  means  of  a  separate  flcvai  valve  and  float. 

ToiiXT  Faciljties. 

Seyarat*"  t\^aVi  facilit>e<  have  been  provided  in  tiic  station  for 
t3ie  efr^T^e  T'CVbe  and  :he  1:«oijer  rcKtn  -rfperairres,  and  indtide 

TV  Jwar:>  c.vwTjit3:c:  c^f  Mr.  R.  W.  Rcrirrtf.  General  Man- 
3i$t<r.  xai  Mr.  E.  F.  1j.^t:c..  Scr^fririsoDeni.  has  made  it  pos- 
>!jS»e  2\.T  u.>  :-.  rjjrri  .^:  ±ii  rrscror^nnsu  Tsiadj  we  received 
'Z"^.^^  i^  yi'jts.:::ui  :£  :^  :*:iit-icz.  ^^:i  m^cre  ir*  rcA  the  mork 
^ti!;^.  xl  po>5>;IS»e    i«^?^«:rc^   r.nssisin:  v±2i  ^r^oi  ocxsstmctioa, 

r^  ^Iza^  ifi^  scirr?^i  Si^r&rnii^jr  :.  i Xit.  :EBi  w^s  cxnpkted 
A^o.thrr  J»;,  : ,\."x^  n»i  "ruiri  A^^er-i  z.i-rf  piits  irfrenL    The  con- 

Ao^btfT  5:    :',v\;     iiui  -Jit:  •j:xil  imcunr  Jt  rrncr«e  pot  in  was 

liX'uc  4,  AV  :ui)ic  ;•  :!-■•:>. 

!"V'    Jr'vi-vv.rk    \  u>  <arrt:'i    m    rirj.ber  '^.   xnt  was  com- 

It  s  ■liL^T^sj:?il^  :•:  -ivtt:  har  xw-r  fr^rm  ^fes  piant  w;is  sop- 
;>iiv;\i  :^r  JK  :Miaiiv;«*':**ii  i^<.  .i  iie  J*?iniran^'  evenly  'lays  fnxn 
hv  a^'ing  -■:  h^  ir^  ?f'v:>;,  r  .ni  7f:^5nt)er  tS.  ajud  one 
liiiiviroi  lii^*  :iiirf^  ->ix  ia  ^    rrwi    :Tt  <umn§  jf  tfte  work. 


SPFXIAL  TRACK   WORK. 
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mVELOPMENT   OF   SPECIAL   TRACK 
WORK 

)N  STREET  RAILWAYS  AND  ITS  INFLUENCE  ON 
TRACK   WORK  OF   STEAM   RAILROADS. 


By  yictar  Ang^nr, 

rcet  railways  ajid  street  railway  engineering  have  undcr- 
!  a  most  marv^elous  development  within  the  last  twenty  years, 
before  that  time  there  really  was  no  such  person  as  a  street 
railway  engineer,  and  anyone  who  would  have  called  himself  a 
street  railway  engineer  in  those  days  would  have  been  looked 
down  upon  by  the  engineering  fraternity  in  general,  somewhat 
as  a  sculptor  would  look  upon  a  stone  mason.  Some  civil 
engineers  engaged  in  other  lines  once  in  a  while  might  have  laid 
out  a  curve  for  a  street  railway,  llien  there  was  the  con- 
tractor,  who  lai<l  dowm  the  roadbed  in  the  cit}'  streets  with  flat 
rails  rolled  by  a  few  rolling  mills,  and  there  was  the  nianu* 
facturer  of  switches,  frogs  and  curves  for  street  railways,  such 
as  were  used  in  those  days,  and  these  were  the  engineers.  The 
street  railways  themselves,  which  were  practically  all  horse  rail* 
ways,  had  a  road  master  or  trackman*  but  they  had  no  engineer. 

This  is  all  clianged  now%  and  the  great  electric  railway  systems 
of  the  countrv*  rival  in  importance  the  large  steam  railroads. 
Street  railway  engineering  has  come  to  be  a  profession,  and  the 
problems  and  difficulties  which  the  engineer  of  way  of  an  electric 
railway  meets  and  has  to  overcome  are  at  least  equal  to  those  of 
the  engineer  of  way  of  the  steam  railroads. 

I  shall  endeavor  to  show  you  some  of  these  problems  and  how 
modem  street  railway  methods  have  been  developed  in  that 
particular  small  part  of  the  permanent  way  known  as  "special 
track  work/*  cnmprising  curves,  switches,  frogs,  etc..  and  how 
the  engineer  of  way  of  a  steam  railroad  is  actually  just  com- 
mencing to  profit  by  the  demonstration  of  the  success  of  these 
methods  as  employed  by  the  street  railway  engineer  of  way  and 

\  developed  by  the  manufacturer  of  such  special  track  material. 
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It  will  be  nccessan-  for  this  purpose  to  give  you.  by  rocan?  cf 
some  illustrations,  a  short  history-  of  the  gradual  de^'eJC*pmen: :: 
>j>c>cial  track  woxic  on  street  railways. 

This  development  is  marked  by  four  distinct  peric^.  In  ±t 
days  of  the  "com-fed  motor."  prior  to  the  year  1884,  we  have 
thr  "'flat  rail  period."  The  track  was  laid  whh  Sat  rails,  spikei 
I,.*  a  WvvOen  stringer,  which  in  Turn  was  fastened  to  cross-ties, 
either  direct -y  by  spikes.  :r  by  knees  and  s|:^es.  tbc  stringers 
Ix^r.^:  ir.teryv^si-d  be:wt-er.  :hr  rail  ar-f  cross-tic,  to  give  the 
Tics:vsNir>  he:i:h:  fvC  pivtri^:  :::  cny  srrreers.  For  dsc  carves  a 
nit  4:Tt\>vi*Jl  ri:-,  bfr.:  c*:Ci  :■:•  "^be  reqrzred  cnrratisre,  was  intr-> 
■r;>c^  rr.  :<--  Vy  Mr  W  :.::£=:  AMii^.n!!.  Ir-  Prior  u>  thai  the 
^■.:r^T^  w-cr-j  ::*jL'.^;r  /:  \rjr.  w-i>trr^s..  in  "iie  siape  of  a  grcwved 
■fa:  riJ.*!  >c-  . :  v-'.crs-r  ^.  50:  r:  jfr:c:h5v  jo:^  as  2:  was  praaicab!e 
:>  rL?c  -J?.  -.Is?  ::cr>:r;..  Ir  >.Tr»?  "ixanrcs.  cmrtJcaaSaiSi  in  Xcw 
yr^'^ia.-:'-'-  tirx  ^'-•.x -»•;•:  ^-lari  -i-l  -vxs  .irjy  Tssec  <?©  Ac  iDsa6c  of 
ji.-'iTN  *.\"«c  :*?i?  .!::>;•  ii;  -i_I  vxs  ::m?l  ■:■■£  a  Sal  steel  bar. 
.0  •*»■*.•:•?  z-*K  *.:ttir.>  •n^i'.^J.rz*:  .r.  '.inr-r  "^a^eesu  die  giB^  '^^ 
'.'.tt:  nsiijtr  ri.:  ^'i:'::.-:'^  ±tr  ror  ^!^^  >JM-"-7r-tf^  as»£  xrogs  or.- 
>:.>£Ti  ?z  :.-•.[?  rjccri-^s.  jcmecnnis  rirTIei  nr  tbe  sar»ce,  with 

':^;"'K  ;i.->  '>.-x  v  :^:  .i  ""xms,  ^^r  •!  rzzvt  ^oi  sgyfamjc  ar.d 
''d.<^:*:  :''.r  i  '.l■•^:  \ -^ii:  1  "Ta"-  'jt-.-rt  1  riesrs  :f  -nrTcd  rxfl  ?f 
-Jii;  "ia-  "i.!    ■  '.v   •.?'.':   \  :>   i\  -trr-Mri  n  :  :T:r^  -jTrprmnt  r-lsc^ 

/  .ii>;'.«:'"  1 'i'.  I'v"  ■•■'  '•  v-."'\"'  Vu«:  t;  "rti  irt'irtise.i  riven  in 
■I'.-s-  .::  -  ■■  H..!-.  -.  !!:t:  . .-  :!»:  ::<  f:  ntr-cuD^  Tit^rss  vf  -rrrre 
\  .iX  \  :  •  >i«  -  \  ■♦:•'!  ;.;•.  .-r*  -  \  -.-i  tu'I  x*  be  Tra»:t;  in  scch  a 
>  ■..     -v--.    ■    .    .  .'  ■  •.       V  :!i    r.Kz  yi'jim  "j- litre  rf  the  rity 

<'»-*-v**,    :.!•-   >»A.».        •:'..  ..t>    "!..'.         'V    :^r!i:i'.'^'*i*i  tfr  t3^  care  ?! 

■JK  ^..o-.i    K:.;;^v.'-     .    IT'.    \  >. •  ■  >  .••■.    :>.    iLiiT'jw  T^i^is  OH  street 

liv.     ■.•.^•-■:-.  .1'.    ■     -      :>v    "'.--^    *^r^ w    vneeis  md  sriZ 

l:.^s.-      \..    ^     ■.^*-     ■■.  ■'•.    ^.  "-^•i'.ivnt    r^f^T-'iuri^n    in   :he 

•^^      ^  -.  v-  •->:    \    ••<.    .>      -i:>i;l   ixpiain  s^rniewha: 

-  V-  ■  -.   .       '      =    .  '       -iv  •:   :    "trncion  diat  in  diose 

'    -  '-  V  :•  '  .   ^v         '    '.^    "'--«: -TurTictil  means  :vere 

.    .     V    .  V  ...i:.\    .-.    t.:         .  ^,        -u;.'viaiic  "ire  nnck  work. 

'- "     ^^i^"    ToiLn,':;  ■      :^;^..        .:<<,^    -ninsfer    rabies.      I 
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cr  at  the  terminal  of  a  line  in  Brooklyn  a  transfer  tabic 
be  end  of  a  donhle  track.     The  track  on  which  the  cars 
rived  was  on  a  somewhat  higher  level  than  tlie  track  on  which 
liey  departed,  and  the  transfer  tabic  was  on  a  slight  incline, 
Itield   by   a  wire  rope  and   counterweight.     The  car   was  rim 
ito  the  transfer  table,  adding  weight  to  the  table,  which  then 
ended  by  itself  on  the  incline  until  it  came  opposite  the 
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other  track,  when  the  car  was  run  off  again,  and  the  table, 
relieved  of  its  load,  returned  of  itself  to  the  position  to  receive 
the  next  car.  Even  the  cars  themselves  were  sometimes  con- 
structed to  be  turned  arounci  un  the  dead  end  of  a  track  by 
means  contained  within  the  cars  themselves,  as  the  curious 
pictures  will  show  you. 

The  drawback  to  the  old  flat  rail  system  was  particularly 
that  the  wooden  stringers  became  rotten  in  lime  and  the  joints 
of  the  rails  battered  down  into  the  stringer.  The  cars  also 
became  somewhat  larger  and  heavier,  and  this  led  to  the  intro- 
duction of  the  girder  rail  on  street  railways,  and  wc  have  the 
second  period,  i,  c,  the  "Early  Girder  Rail  Period,'*  inim  about 
1884  to  1891.  While  the  first  girder  rail  was  laid  in  San 
Francisco  in  1877,  these  rails  did  not  become  generally  known 
until  in  the  early  8o*s.     The  Johnson  Steel  Street  Rail  Company 


no 
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fnsflr  1  ffprctaltj  of  roOsng^  tbcm.  dosdr  followed  by  the  Noctk 
Itranrh  SiccI  Cocnpftfty,  cootrollcd  by  Williajxi  Wliarton^  Jr. 
A  i'iK  The  mils  weighed  from  thim-five  to  aboat  sixty-fiiFt 
fHiiiiitjf  per  yanl«  wrrc  of  a  section  both  with  and  witboot  i 
bft*r;  they  were  mistimed  oo  diilrs  oi  varioos  descriptioii!* 
wliirh  In  turn  wei>c  spOccd  to  wooden  cross-tics,  thus  do«g 
«way  with  iJie  wooden  jdmiger.  Tbe  qxdal  work  consisted 
nf  cwnei  brut  from  rolled  raiU  corrcspoodiog  in  general  form 
I  .1  ...  1.-  ^^^  ^^^  '^  ^j^  s^n^lit  tnck^  hat  providedj 
-  ^xhW  the  car  w  beds — in  AarU  girder  gnard  f 
llir  &«iiirbc?k  irrig*  and  cras^siss  were  of  several 
kmA^    First.  bn3l  op  of  pieces  nf  girder  raS,  pbned  and 


hiook  apart  before  being  worn  out.     Then,  we  have  switches 

id  frogs  of  chilled  cast  iron,  similar  to  those  of  the  old  flat 

il  period*  but  also  mounted  on  chairs,  instead  of  the  wooden 

'stringer.      These    gave   good    satisfaction,    except    the   joints, 

which  were  not  in  keeping  with  the  rest.     We  further  have 

work  similar  in  construction,  but  lighter  and  made  of  cast  steel 

or  Mitis  steel,  but  this  in  those  days  proved  too  soft  or  too 

^  porous  to  warrant  the  greater  cost. 

The  cable  railways  and  electric  railways  which  then  com- 
ced  to  be  established  throughout  the  country  soon  demon- 
ted  that  neither  of  these  constructions  was  adequate  for  the 
luch  heavier  cars,  and  we  come  to  the  third  period,  or  what  I 
may  call  the  Intermediate  Girder  Rail  Period,  from  about  1891 
to  about  1895,  ^^^^  chairs  under  the  rails  are  abandoned  and 
the  height  of  the  girder  rails  is  increased,  up  to  nine  inches,  so 
that  they  could  be  spiked  directly  to  the  ties.  For  curves, 
fiTuard  rails  of  similar  outline  are  used.     The  problem  of  the 

Ponstruction  of  switches,  frogs  and  crossings  was  attacked  in 
iffercnt  ways  by  the  various  manufacturers*  and  we  have 
gain  several  distinct  types,  of  which  I  will  mention : 

First,  steel  castings,  somewhat  improved  in  quality  but  still 
softer  and  more  porous  than  the  rolled  rail 

Second,  steel  castings  with  pieces  of  the  rolled  rail  electrically 

welded  to  the  ends,  to  overcome  the  objectionable  inaccurate 

fit  of  the  joint  plates  on  the  ends  of  the  first  kind. 

f         Third,  chilled  cast  iron,  with  rolled  rails  cast  into  the  ends, 

^nrith  the  joints,  therefore,  as  good  as  tn  the  rest  of  the  tracks 

^T)ut  while  hard,  stilt  brittle,  and  therefore  subject  to  spawling. 

Fourth,  rolled  rails,  planed  and  fitted  similarly  to  the  built*up 

work,  but  instead  of  being  bolted  or   riveted  together,  they 

were  united  by  moulten  iron  being  run  through  and  around 

Uie  rails,  eliminating  the  disadvantage  of  the  bolted  work,  and 

at  the  same  time  giving  the  same  metal,  i.e.  rolled  steel  rail, 

on  all  surfaces  throughout  the  special  track  work. 

Fifth,  a  combination  of  the  cast  iron  and  the  rolled  rails, 
somewhat  similar  to  the  fourth  kind  described,  but  with  the 
cast  iron  in  some  parts  exposed  to  the  wean 

I  will  not  go  further  into  the  relative  merits  or  demerits  of 
these  various  types,  of  which   some  are  still  used  in   places 
rhere  the  traffic  is  so  light  that  it  does  not  warrant  putting 
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fiis  flange  where  it  theoretically  loses  its  tread  bearing.  In 
castings*  the  metal  uf  the  casting  itself  is  carried  up;  in  built-up 
work  separate  pieces  of  metal  are  inserted,  or  the  work  con- 
structed from  specially  rolled  rails  with  shallow  grooves.  But 
the  surface  of  the  flange  of  a  wheel  presents  a  cutting  edge 
rather  than  a  bearing  surface,  and  consequently  these  risers  in 
work  of  the  kind  mentioned  are  soon  cut  down  and  then  the 
wheels  commence  to  pound  and  quickly  destroy  the  parts  w here 
they  have  such  an  insufficient  bearing,  or  where  they  have  to 
jump  across  the  space  of  the  intersecting  grooves. 

To  protect  these  parts  was  the  simultaneous  thought  of  several 
manufacturers.  This  led  to  what  has  been  known  for  the  past 
ten  years  as  **hard  centre  work"  and  we  have  the  fourth  period, 
the  Hard  Centre  Work  Period,  Two  principal  ideas  were  fol- 
lowed out  in  working  up  this  problem.  The  one  was  to  pro- 
vide a  separate  comparatively  small  piece  or  plate,  commonly 
termed  the  centre,  at  these  points  of  greatest  wear,  which,  when 
worn  out.  could  easily  be  renewed  without  disturbing  the  rest 
of  the  work.  Incidentally  these  centres  were  made  of  a  some- 
what harder  metal  than  the  surrounding  parts.  Tlie  illustration 
shows  a  frog,  the  body  of  which  is  made  of  cast  steel,  with  a 
recess  in  the  centre,  into  which  is  set  a  plate  of  Harvey ized 
steel,  with  the  grooves  planed  out  before  Harveyizing.  The 
sides  of  the  recess  are  undercut,  and  the  sides  of  the  plate 
beveled,  or  provided  with  projections,  and  zinc,  or  similar  metal, 
is  run  into  the  space  between  the  plates  and  the  recess,  forming 
a  key  to  retain  the  plate  in  place.  By  chipping  or  melting  out 
the  zinc  key,  the  plate  could  be  removed  This  zinc  key,  in 
practice,  did  not  prove  quite  sufficient  to  hold  the  plate,  and  was 
subsequently  supplemented  by  various  other  holding  devices, 
such  as  wedges,  bolts,  etc.  The  body  of  these  frogs  is  some- 
times made  of  cast  iron,  instead  of  cast  steel,  with  rails  cast 
into  the  ends,  in  conformity  with  the  method  described  in  the 
earlier  girder  rail  special  work,  without  hard  centres.  The 
Harveyizing,  of  course,  makes  the  surface  of  the  centre  harder 
than  the  surrounding  parts.  This  hardness,  on  a  sample  which 
I  have  here,  penetrates  to  a  depth  of  somewhat  less  than  one- 
eighth  inch.  Below  that  thin  hard  shell  the  metal  is  quile  soft, 
as  can  easily  be  ascertained  by  a  drilling  lest.  The  next  photo 
graph  illustrates  a  method  in  which  the  centre,  made  of  toot 


«M 


I  WI.N  lY-FJRST    ANNUAL    MEETING. 


sii-cl.  ilin»ni<.-  suvl,  vT  some  other  harder  >i^2\  ihar 
iiuiiiiliiij:  p;in>,  ii*  simply  bohecl  down,  so  :ha:  i:  car.  r- 
h\  iinsi'Tcw iiit:  ilic  l»ohs.  The  ob^ectio^.^  ::  the  bi'iit: 
wiTk  |K»iiiU\l  oui  in  ihf  other  ;>en:»d-^  ap:»!}  ::  ihii 
op.Ix  sonu-  s.in'.]>k>.  ;i>  n  irreat  muhiiuje  ::  nieih:-d5  ■!•: 
jlu-  i^rnivo  \VA^'  :hi  nitw>  were  desiimei  an:^  pu:  it.z 
.   .■  .i : : :  K »:  1  n-j;- : ". :  i  v  •  de s c r ibv  :  ■    y o v.  al!  the st  me th .  di 

vV  :^i;'  ■.*.u':;;l>  r.ionri.ne::.  I  havr  hfrt  >Lrr:;i:rr  :':  rir 
..■  ;'u  :;..:;:-:.!  •.ms:::^.  v  ::i^::  »:i7»:.L'r  TLzitt'  ? .  r:  : 
.».v.i;;j,        \  :..-^;...  ii:;'/;   .1  I'u  s::::;t  ::-ft:^  ^h^vr  z"-: 
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arvcyizing  locally  of  the  surface  of  these  parts  m  ordinary 

^ccl  castings  which  constitute  the  pieces* 

^P  A  method*  in  which  incidentally  there  is  a  possibiUty  of 
retiewal  of  the  centre,  but  which  really  belongs  to  the  second 
category,  consists  of  a  centre  of  manganese  steel,  provided  with 

P^5,  which  project  through  the  main  body,  and  by  which  the 
Centre  is  securely  anchored  down  by  means  of  heavy  keys  or 
wedges  driven  through  openings  in  the  sides  of  the  bocjy.  A 
bed  of  zinc  is  interposed  between  the  centre  and  the  main  body, 
to  insure  a  solid  bearing  throughout.  The  body  of  the  pieces 
is  made  of  cast  iron  or  cast  steel,  with  rails  cast  in  the  ends. 
The  renewal  of  the  plates  necessitates  the  removal  of  a  few 
paving  blocks,  to  get  at  the  openings  in  the  sides  to  drive  out 
the  keys,  after  the  Ix'd  of  zinc  is  partly  melted  out,  but  as  it 
is  the  intention  that  such  renewal  should  only  be  necessary  in 

fsc  of  accident  to  the  centre  or  development  of  a  hidden 
sfcct  in  same,  this  does  not  present  any  serious  difficulty.  In 
recent  modification  of  this  type  of  work,  large  bolts  and  nuts 
are  employed  to  hold  the  centre  down,  instead  of  lugs  and  keys. 
These  bolts  and  nuts  arc  entirely  surrounded  by  zinc,  which 
also  forms  the  bed,  in  order  to  keep  them  from  turning  and 
rusting.  The  renewal  of  these  centres,  should  it  become  neces- 
sary for  any  special  cause,  can  be  accomplished  without  the 
removal  of  any  paving  blocks,  by  melting  or  chipping  cmt  the 
zinc  around  the  bolt  heads  and  unscrewing  them  with  a  socket 
wrench. 

Of  all  the  various  metals  mentioned,  I  believe  manganese 
steel,  when  properly  treated,  is  to-day  generally  recognized  as 
the  best  known  metal  for  the  purpcise  described,  and  by  its  use 
the  idea  of  making  parts  of  greatest  wear  last  as  long  as  the 
adjoining  rails  has  been  practically  carried  out. 

Manganese  steel  was  invented  or  discovered  by  Mr.  R.  A. 
Hadiield,  the  great  iron  master  of  Sheffield,  England.  He 
confided  his  patent  rights  and  prcK-esses  for  use  in  the  United 
States  to  the  Taylor  Iron  &  Steel  Company,  of  High  Bridge, 
New^  Jersey,  William  Wharton,  Jr.,  &  Co,,  Inc.,  after  experi- 
menting largely  with  tliffcrent  metals,  recognized  the  value  <»f 
manganese  steel  for  the  purpose,  and  acquired  the  right  for 
the  use  of  the  Hadfield  manganese  steel,  made  by  the  Taylor 
Iron  &  Steel   Company,   in  track  work.     Mr.    Hadfield   dis- 
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ccivorcd  that  an  alloy  of  manganese  and  steel,  containing  over 
.six  per  cent,  and  less  than  twenty  per  cent,  of  manganese, 
pcisscssed  ihc  remarkable  propert}'  that,  while  already  ver>*  hard, 
when  heated  to  a  high  temperature  and  suddenly  cooled  by 
plunging  in  water,  it,  in  exact  reverse  to  the  action  of  the  usual 
luird  steels.  Ixvame  more  ductile  and  tougher,  without  losing  its 
inherent  relative  degree  of  hardness.  This  combination  of 
hanlness  ami  toughness,  produced  by  the  treatment,  when  in 
prt>jHT  relation,  prtxluces  its  great  wearing  qualities.  This 
tnsunteni  of  heating  and  plunging  in  water  may  sound  ver) 
vvin^ple.  hut  the  projxT  and  uniform  development  of  the  prop- 
erties oi  nuinj^^mese  steel  mentioned  to*  produce  the  highest 
And  l>est  ot>mhination  v>f  hardness  and  toughness  suitable  to  each 
pur|vv^.  forms  tiK'  mi>st  imponani  part  of  Mr.  Hadfield's  inven- 
nx^^\^  IVsi\5es  being  covered  by  numerous  patents,  the  proper 
tTx%Ai^iKut  x>t  nu?u:"Jii>ese  sieej  i>  in  itself  an  art,  which  can  x>nly 
be  ksAn^cvi  b\  xrjirs  of  expeiienoe.  The  first  patent  of  Mr. 
H^.5!>C4x5,  nv.v.*>N  o.>\rrln5:  J^.  ilioy  \^idi  Ae  percentage  of  man- 
jSA^K^NC  suit*.:s  hjfe>  nsTJ  o"^:.  Jmi  tlwrefore  anybody  can  make 
:bc  jk^.X^XK  N;^:  'tt  *.x^  :\r,v.vr:\  :Trji:<»i  ::  jc^ses  its  valae  for  the 
^\;^5^^\^ai^s  ^-tvv,:N'A>^.*  *,v  rr^:  ir-nr^jkTivf  i^ate  manganese  steel 
CAx;  v^v  >^>-  V  4t.:vv*.N  ^\^^  >a.rl-  xrc  ^ri^je.  Wlicn  treated,  as 
xi^vy^.,.  \x  >j,Y-v  si^Av.^V  ^J.'v^  :  x*C  ><!3f  xihi  twist  readily  cold 
^  iXsj ,.  :;j;.v.,  V  i..v  y:  :>i  >i.'^;  Trr»r  ^d  ^e  so  hard  that  a 
^^•,vv  .x-A  :  •*  *vs  \.'  'Oiv.'  r*  Trrrcesjicn  ca  the  metal, 
vv  -  -V  ,  V  ,*-■  /i:v:  ...f'-.\'  v\i,'  ,-  ±j;  2;irDe  trix  :f  will  drill 
1  V*»,  -\\\-N  iv"-^-  -'v'-'VN  ,k.':*r  i:  j-T  :c~,iLrj  Sessenier  steel 
V*X     v  I.    .^  , v,Nv>-!.nc^  ::ifKrr-t:  7r  "htsiji  ir  ibe  fouadr\. 
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Hard  centre  work  in  street  railway  special  work  to-day  is 
practically  the  standard,  and  no  street  railway  I  believe  would 
consider  the  use  of  anything  else  in  important  and  complicated 
layouts.  I  show  you  here  the  same  layout  in  manganese  steel 
hard  centre  work  that  I  have  shown  you  before  in  the  construe* 
tion  of  the  two  previous  periods.  In  connection  with  this,  it 
might  interest  you  to  compare  prices  and  length  of  wear  of  the 

k constructions  of  the  various  pericxls.  Work  of  what  I  call  the 
lecond  period,  i.  e,  the  early  girder  rail  construction,  was 
installed  at  this  place  in  the  summer  of  1890.  The  material 
Weighed  82.500  pounds  and  cost  in  round  figures  $3,100,  or 
an  average  of  2H  cents  per  pound.     It  was  worn  out  and 

•renewed  with  work  of  the  third  period  in  the  spring  of  1893, 
having  lasted  al>out  two  years  and  nine  months.  The  material 
in  this  layout  weighed  about  100,000  pounds  and  cost  a  little 
less  than  $5»ooo,  or  5  cents  per  pound.  It  lasted  until  the 
simimcr  of  1897.  a  little  over  four  years.  It  was  replaced  with 
manganese  steel  hard  centre  work,  which  has  been  in  service 
ever  since,  with  the  exception  of  a  few  centres  and  about  three 
or  four  pieces  out  of  a  total  of  seventy-six  pieces,  which  were 
renewed  within  a  year  or  so.  This  layout  has,  therefore,  lasted 
iw  so  far  nearly  seven  and  a  half  years,  a  gain  of  nearly  100  per 
ff  cent,  in  the  service  obtained.  The  material  weighed  142.500 
pounds  and  the  cost  in  1897  was  about  $5,700,  or  only  4  cents 
per  pound,  notwithstanding  the  expensive  metal  used  in  the 
cctiires.  However,  1897  was  a  year  of  cheap  material  Pig 
iron  was  then  $11  to  $11*50  per  ton,  T  rails  sold  at  $20  i>er  ton 
at  the  mill,  and  girder  rails  at  $24.  To-day  this  layout  would, 
on  account  of  the  use  of  a  heavier  rail  and  some  strenglhcmng 
of  the  pieces,  weigh  about  155,000  pounds  and  cost  aliout 
57,700,  or  a  little  less  than  5  cents  per  pound,  an  increase  of  25 
per  cent,  over  1897.  while  in  raw  material,  pig  iron  increased 
50  per  cent,  to  $16.50  or  $17  per  ton,  and  T  and  girder  rails 
increased  40  per  cent,  to  $28  and  $34  per  ton,  respectively, 

I  am  often  asked  how  long  such  a  piece  of  work  should  last. 
It  is  impossible  to  name  a  time.  It  depends  on  the  amount  of 
traffic,  on  th^^  conditions  of  traffic,  weight  of  cars  and  passen- 
gers, speed,  weather  conditifnis,  tendency  of  the  wheels  to  slide 
PDf  turn  at  some  points,  and  no  uniform  base  can  be  established. 
I  have  tried  by  careful  measurements  of  impressions  taken  of 
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ir.4ik  in  tlio  >troet  to  average  the  wear  of  manganese  steel  centres 
j»cr  car.  Inn  ha<l  to  give  it  up.  The  results  I  obtained  varied  from 
.vviJ  inch  to  .ix^jo  inch  of  vertical  wear  per  ten  thousand  cars. 
N!r,  ILulncKI.  in  making  similar  tests,  observed  a  vertical  wear 
o!  irom  aXxv^  inch  to  .00J3  inch  i>er  ten  thousand  cars,  at  differ- 
«nt  }v»s!ns  of  one  1.4>out.  X'ariations  amounting  to  from  100 10 
-\x^  \Mrx  cent.  01  course  do  not  admit  of  any  conclusion.  A 
tiirtrrrniV  ^^J  i^p:r.2^'n  a' so  nar.:raI:Y  exists  as  to  when  a  piece  of 
>iwu'  >*  oTK  2sho;;\:  be  c^IItNi  %\cm  OjI.  I  show  you  a  pboto- 
ji^iiiNh  i !  .;  ccv:::t  wh-.^h  wis  tiker-  cc:  ifier  :».570.ooo  electric 
•  at>  h*."  x\j;.»c\!;  .Ncr  .:  i*.>I  ::  il:e>  n:«:  seem  to  be  worn  very 
■-  .i»^  i>:',  :>>r  v»:h;-T  hir-I  :>»:  cv-i-r.:  ::  -ahich  rails  are  some- 
: ..■.T'*  i...  M\v.  :/  x^-si.-   .r  s-.r:'t-  tlL  5c»fCJi2  irr-rk  seezis  to  me 

\\  :vv.  ,*•:  *' T."^:-';  >:"*;*;*:  "L.-^-L-y  r.rijnr^Jt-i  Z'Ziz  into  ihc 
.',*,..,' I  «'»»■',  .:*:  •  wr":  '.i.c  '■:'>mr:r*i  i""^  i^  ri^^iliiaC'as  :■!  a 
,  :•  -.i.e  XiTi^'v.  r*  r:-  :c  *i'r.*v:^.  -j:»i  •:»;  ::  T  rsils  asd  -^e 
^';  '■,»,■;■  a.  .  f  1*:  ■ .  1, \-  . .:  sv:  i. ,-:  *•;. I  r ■.•;•: ;-  : .  r  «:»i0.xl  rrzck  n*  •: -ik  wis 
:a-.-.  I..'    ...J.  V*.'..    ; v.'^ivc  ".:■.::    v:t:r:  :;uirr.  mrSr  c^  O'srjiry 
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layout  involves  intricate  calculations  and  a  careful  consideration 
of  all  conditions.  As  it  finally  passes  into  the  hands  of  the 
track  layer,  it  must  contain  data  for  properly  locating  the  work 
in  the  street,  as  well  as  for  the  fitltng  of  the  work  in  the  shop. 
The  lines  of  the  curves,  as  will  be  seen  by  the  reproduction  of 
the  working  plan  on  the  screen,  in  modern  special  work,  are  not 
any  more  plain  circular  curves,  as  they  were  in  the  ^'corn-fcd 
motor''  times,  but  easements  or  spirals  arc  introduced  at  the 
ends  of  all  curves,  to  insure  the  smooth  running  of  the  cars 
^and  obviate  the  shock  that  was  experienced  from  cars  entering 
tiort  circular  curves.     These  easements  or  spirals  usually  con- 
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^B&ist  of  a  numbcT  iA  scciions  of  circular  curves,  increasing  in  the 
^Fradius  towards  the  tangent  point,  in  imitation  of  a  paralmla. 
This,  however,  has  to  a  great  extent  l>ecn  overdone.  The 
illustration  submitted  shows  a  simple  spiral  with  changes  of 
curvature  every  3  feet  6  incites,  and  intended  to  be  used  for 
curves  of  less  than  62  feet  6  inches  central  radius.  By  simply 
id  '  ;  out  the  first  few  radii,  a  too  f«x>t  radius  switch  can  be 
cd  into  this  spiral  without  disturbing  the  alignment  of 
c  balance.  Spirals  for  curves  of  larger  radii  are  derived  from 
s  base  spiral,  by  multiplying  the  base  functions  by  ij4,  2 
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and  3,  respectively,  and  these  four  spirals  cover  the  entire  ficH 
up  to  curves  of  500  feet  radius.  There  are,  however,  sevtnl 
systems  of  spirals  in  use,  prescribing  ten  or  more  different  spinb 
to  cover  this  range.  Each  manufacturer  and  many  of  the  laige 
street  railways  have  systems  of  their  own,  in  regard  to  qMnb, 
requiring  different  calculations  for  each  one  to  apply  tlMm  to 
special  work  layouts,  while  practically,  when  laid  down  akng- 
side  of  each  other,  the  lines  of  these  different  spirals  for  a  given 
curve  vary  less  than  ji  inch  at  any  one  point.  Some  unifdfin 
standard  in  street  railway  spirals  is  badly  needed. 

A  look  into  the  laying-out  yard  of  a  properly  conducted  special 
work  factory  would  convince  anyone  of  the  great  care  that  is 
taken  in  every  detail  and  the  rigorous  inspection  that  the  work 
has  to  pass  before  it  is  sent  out,  to  uphold  the  reputation  of  the 
company. 

The  following  pictures  will  serve  to  illustrate  some  of  the 
intricacies  of  ordinary  girder  rail  special  woric  layouts.  To 
illustrate  one  of  the  detail  difficulties,  I  show  you  a  photograph 
of  a  plain  curve,  intended  for  a  place  where  there  is  a  maiked 
change  in  the  grade  of  the  street,  as  set  up  in  the  laying-out 
yard.  (See  page  121.)  The  grade  of  the  street  must  be 
reproduced,  and  the  rails  given  an  extra  bend  or  twist,  to  suit 
this  grade.  Otherwise,  a  complaint  that  the  rails  are  twisted  is 
sure  to  come  in.  In  other  words,  the  parts  must  be  twisted  in 
the  shop  so  as  not  to  appear  twisted  in  the  street.     (Page  123.) 

Even  in  the  loading  and  shipping  of  some  of  the  bulky  pieces 
forming  part  of  a  special  work  layout,  there  is  some  difficulty, 
and  great  care  must  be  exercised,  as  illustrated  by  the  picture 
of  a  carload  of  crossings.     (Page  123.) 

When  the  special  track  work  of  a  street  railway  is  fur- 
ther complicated  by  the  intnxluction  of  a  slot  for  the  admis- 
sion of  a  grip  or  electric  plow,  as  for  street  railways  with  a 
cable  or  electric  conduit,  then  its  manufacture  becomes  intricate 
indeed.  As  cable  railways  were  already  introduced  more  than 
twi.Mity  years  ago,  the  track  part  of  conduit  railway  special  work 
underwent  the  same  stages  as  the  work  for  the  street  railways 
without  conduit.  The  photograplj  on  the  screen  shows  you  a 
cable  conduit  railway  layout  of  the  first  period,  and  you  will 
note  tliat  tlic  curves  consist  of  Hat  rails,  but  instead  of  being 
spiked  to  wooden  stringers,  they  are  bolted  to  cast  iron  string 
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screen*     They  were  soon  followed  in  cities  like  New  York  and 
Washington,  where  overhead  trolley  wires  were  not  allowed,  by 
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the  conduit  electric  railways.  It  may  interest  yoo  10  i 
recorded  in  a  ^otograph  the  not  generally  knovm  fact  that  as 
far  bade  as  1887  there  was  a  conduit  dei^nc  railway  projected 
in  the  city  of  New  York.  It  was  to  run  on  Fulton  Street  (torn 
the  North  to  tlie  East  River*  and  the  photograph  shows  a  cios^ 
ing  over  the  horse-car  line  then  on  Broadway.  This  crcMsxof 
was  actually  built,  but  was  never  used.  The  entire  surface  of 
this  crossing  was  made  of  chilled  cast  iron.  The  difficulties  and 
complications  in  conduit  special  work  layouts  will  be  appredated 
by  the  photographs  of  such  work,  as  set  up  in  the  factory  before 


Instaxung  of  Layout  at  BaoAPWAY  and  Willlams- 
BURG  Bridge  Plaza. 


shipment.  Various  mechanisms  are  used  for  the  slot  switch, 
and  means  for  throwing  it  simultaneously  with  tlie  track  switch. 
The  hard  centre  principle  has  been  extended  to  the  points  where 
the  track  crosses  the  slot ;  either  by  a  hard  metal  plate  fastened 
in  the  same  way  as  described  under  hard  centre  work,  or  by 
solid  manganese  steel  rails  joined  to  the  slot  rails,  (Page  122.) 
The  installation  of  complicated  special  work  layouts  in  the 
street  presents  many  difficulties,  particularly  in  busy  cities. 
The  street  and  car  traffic  must  not  be  interefered  with.  The 
space  of  time  between  cars  is  usually  so  short  that  no  attempt 
can  be  made  to  install  a  layout  during  the  day.     The  following 
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photographs   illustrate  some  complicated  layouts   as  they  are 
being  installed  in  the  street.     (Page  124.) 

I  The  handling  of  the  very  heavy  and  bulky  pieces  is  some- 
times very  difficult  by  the  limited  means  allowable  on  the  street, 
and  in  view  of  the  ever  increasing  weight  of  such  pieces,  the 
street  railways  have  also  come  to  the  use  of  wrecking  cranes. 

With  conduit  special  work,  the  difficulties  of  installation 
becomes  still  greater.  As  it  takes  of  course  longer  to  put  it 
down,  no  chance  can  be  taken  of  any  delay,  and  very  often  it 
is  considered  advisable  to  again  set  up  the  entire  layout  on  the 
street  before  putting  it  in  place. 


!p*«^ 
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Large  Px£cb  of  Conduit  Special  Tkack  Work. 


Owing  to  the  greater  depth  of  the  excavation  for  the  conduit, 
many  obstructions  are  met,  such  as  rock  and  pipes  in  the  streets. 
Sometimes,  in  cities  like  New  York,  a  perfect  network  of  the 
latter  is  encountered,  especially  at  busy  street  intersections, 
where  the  most  intricate  special  work  is  usually  required. 
(Page  127). 

The  greatest  difficulty  in  the  proper  designing  of  special  work 
for  street  railways  lies  in  the  fact  that  there  is  no  standard  in 
the  sizes  of  wheel  treads,  wheel  flanges  and  wheel  bases  of  cars 
in  use,  and  yet  each  of  these  factors,  combined  with  the  radii 
of  the  curves,  calls  for  a  different  width  of  groove,  and  the 


126 


TWENTY-FIRST    ANNUAL    MEETINa 


depth  of  the  flange,  for  a  different  depth  of  the  groove  at  the 
intersections.  The  diagram  on  the  screen  shows  a  few  of  the 
wheel  flanges  in  use  to-day  on  street  railways,  although  it  hy 
no  means  covers  the  number  of  different  shaped  and  different 
size  flanges.  The  tendency  of  wheel  makers  has  been  to  increase 
the  thickness  of  the  wheel  flanges  of  a  given  depth,  which  has 
proven  very  troublesome  in  the  making  of  special  track  work. 
The  table  underneath  the  diagram  gives  the  width  of  grooves 
called  for  by  the  combination  of  the  wheel  flanges  shown  with 
the  prevalent  wheel  bases,  together  with  the  radii  of  the  cur\'es. 
The  diameter  of  wheels  has  been  omitted,  as  a  negligible  factor. 


"Si/Ml  ■  ji^iiZ: 


Diagram  of  Wheel  Flanges. 


Not  only  are  different  wheels  used  in  different  cities,  but  ver>^ 
often  cars  with  widely  different  wheels  are  nm  over  the  same 
track.  That  it  is  impossible  to  make  special  track  work  to  suit 
such  conditions  will  be  obvious.  I  am  not  now  referring  to 
the  problem  which  has  developed  of  late  years  of  running 
suburban  cars,  which  for  their  speed  are  equipped  with  larger 
flanged  wheels,  over  the  tracks  in  tlie  hearts  of  cities,  which  are 
built  to  receive  the  smaller  flanged  wheels  usually  necessary  to 
comply  with  city  regulations.  This  is  a  problem  for  which  the 
solution  has  not  as  yet  been  found.     It  may  lay  in  wider  wheel 
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treads  for  both  the  chy  cars  and  the  intcrurban  cars,  but  for 
that  the  tracks  tiiroughout  the  city  streets  would  have  to  be 

|equti>pcd  with  a  rail  that  would  admit  of  wider  wheel  ireatls. 
Some  cities,  Hke  rhiladelphia,  have  made  a  start  in  that  direc- 
linn.  It  may  also  involvi.-  deep  but  thin  wheel  llan^es  for  both 
kinds  of  cars,  with  the  wheels  probably  made  of  cast  steel  instead 
H  of  cast  iron.  Another  great  difficulty  lays  in  the  lack  of  stand- 
V&rds  in  the  sections  of  gir<lcr  rails  used  on  street  railways. 
The  diagram  on  the  screen  speaks  for  itself.  It  shows  the 
<iiffercnt  girder  rails  now  rolled.     The  numl>er  is  nearly  a  hurj- 
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ire^,  and  many  obsolete  sections  which  arc  not  now  rolled 
are  in  use  in  addition  to  these.  One-quarter  of  the  num- 
ber of  sections  shown,  I  think,  would  cover  alt  ret|uiremcnts, 
and  satisfy  all  city  regulations.  TIic  street  railway  engineers 
in  that  respect  have  not  learned  and  profited  from  the  steam 
railroad  engineers,  and  have  not  as  yet  done  for  the  street  rail- 
ways what  the  American  Society  of  Civil  Engineers  has  done 
for  the  steam  railroads,  in  regard  to  establishing  standards  of 
rail  sections. 

On  the  other  hand,  the  steam  railroads  have  profited  by  the 
.experience  of  the  street  railways  in  regard  to  methods  to  increase 


rd  and  main  rails.     The  engineers  of  the  Philadelphia  Street 

Iway  system  suggested  that  instead  of  these  many  parts,  a 

single  manganese  steel  casting,  combining  all  tliese  rails  and 

fillers  in  one  piece,  should  be  used.     Tlie  engineers  of  the  two 

principal  steam  railroads  entering  Philadelphia  were  naturally 

id  rightly  cautious  in  adopting  such  a  suggestion,  but  after 

^'itnessing  a  number  of  extremely  severe  tests  of  the  metal, 

icy  felt  safe  in  allowing  its  use  under  the  heavy  loads  and  high 

eeds  of  their  trains.     These  crossings,  proving  eminently  sue- 
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cessf  ul,  finally  led  to  the  trial  of  manganese  steel  in  regular  steam 
railroad  frogs.  A  lest  frog,  cast  solidly  of  manganese  steel,  was 
put  into  the  tracks  of  the  Pennsylvania  railroad  at  Philadelphia 
on  March  nth,  1900.  It  remained  in  service  four  years  and 
forty-seven  days,  until  Aprifa/th,  1904,  i"  a  place  in  which  the 
maximum  life  of  an  ordinary  steel  rail  frog  had  been  determined 
to  be  not  more  than  three  months.  The  frog  was  then  worn 
down  at  tlie  point  about  '/^^  inches,  but  the  raits  on  the  end  were 
worn  considerably.  (Page  130.)  Allow  me  to  tell  you  about 
a  remarkable  feat  which  was  then  accomplished  with  this  frog. 
After  being  taken  out  it  was  sent  back  to  the  shop,  new  rails 
were  fitted  into  the  ends,  the  central  part  was  then  bent  up  to 


SIM  c  lAL    TRACK    WORK. 


131 


Nc  central  jiart  (*t  tliis  fro|^  is  a  single  manganese  steel 
himg,  farming  really  a  frog  in  itself,  bound  in  hy  rails,  so 
to  give  proper  connections,  and  to  make  it  possible  to  con- 
Form  in  total  length  with  ihe  standard  of  the  various  railroads. 
with*nit  the  expense  of  carrying  the  manganese  steel  out  to  the 
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full  length*  There  are  now  over  three  thousand  of  these  man* 
gancse  steel  frogs  in  use  on  the  Pennsylvania  Railroad  and 
many  other  railroads  of  the  country,  besides  many  crossings, 
of  which  I  exhibit  a  few  samples  in  photographs. 
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In  the  meantime  the  elevated  railways,  especially  the  Boston 
ievated  Railway  Co.,  had  taken  up  the  use  of  manganese  steel 
some  of  its  special  track  work.     (Page  132.)     The  conditions 
'ear  on  the  Boston  Elevated  Railway  were  most  remarkable. 
curves  made  of  85-poiind  T  raii  wore  out  in  forty  days. 
ic  wear  on  frogs  and  crossings  w^as  equally  severe,  and,  as  can 
imagined  from  the  wear  stated  on  the  curves,  was  not  confined 
to  the  points  and  wings  of  the  frogs,  but  extended  over  the 
lire  surface.     Therefore  it  was  not  a  question  to  make  simply 
fcse  points  or  pc»rtions  of  a  frog  of  manganese  steel,  but  the 
tire  frog  had  to  be  made  of  that  metal.     Crossings  had  to  be 
ilarly  constructed.     Finally   llie    Boston    Elevated   Railway 
proached  William  Wharton,  Jr,  &  Co,,  Inc.,  in  regard  to  the 
ing  of  manganese   steel   rails   for   some  of   their  cur\xs. 
After  some  experiments,  such  rails  were  cast,  not  rolled,  but 
t  in  20- foot  lengths,  somewhat  hea\ier  in  the  section  than 
e  ordinary  rolled  rails,  so  as  to  make  the  casting  possible,  and 
a  curve  was  put  in  of  this  rail  near  the  Park  Street  station,  in 
tfie  Boston  Subway.    (Page  134.)     I  take  the  liberty  of  quoting 
from  a  paper  read  by  Mr.  Steward,  roadmaster  of  the  elevated 
stem  of  the  Boston  Elevated  Railway,  before  the  New  Eng- 
nd  Street  Railway  Club,  last  October.    He  says : 

"On  this  curve,  ordinary  rail  had  been  in  the  habit 
of  wearing  out  in  about  forty- four  days,  measure- 
ments showing  the  wear  of  from  ,051  foot  to  .064  foot 
in  that  time.  The  manganese  steel  rail  was  put  into 
the  track  in  April,  1902,  and  is  still  in.  It  has  been  in 
place  nearly  one  thousand  days,  and  shows  a  top  wear 
of  only  about  .016  foot.** 

Tlie  price  of  this  manganese  steel  rail  was  more  than  ten  times 
at  of  ordinary  curved  rails,  but  in  view  of  the  above  result  no 
mment  is  necessary  as  to  the  question  of  economy.  There  arc 
w  about  (ive  hundred  feet  of  manganese  steel  rail  in  use  on 
the  Boston  Elevated  Railway.  Before  putting  this  manganese 
steel  rail  into  service,  some  of  the  rails  were  subjected  to  remark- 
able tests.  A  rail  was  curved  cold  to  20  feet  radius.  Half  of 
rail  was  then  straightened  out  again,  and  curved  the 
erse  way,  again  to  a  radius  of  20  feet,  and  the  other  end  was 
rved  down  to  a  radius  of  10  feet,  and  there  was  not  the  least 
sign  of  fracture. 


interesting^  comparative  test  is  about  to  be  made  by  them,  (or 
which  the  rails  have  been  dehvered. 

The  principle  of  protectintj  the  parts  subjected  to  the  ^rc.it".-: 
wear  in  track  work  by  a  hard  metal  is  being  applied  to  van^n- 
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portions  of  steam  railroad  special  track  work,  made  possible,  of 
course,  throuj^h  the  combination  of  hardness  with  toughness,  as 
represented  by  manganese  steel.  A  trial  with  split  switches 
with  manganese  steel  points  is  now  going  on,  also  manganese 
steel  points  for  movable  point  crossings. 

For  some  time  guard  rails  opposite  frogs  have  been  provided 
with  manganese  steel  facings ;  also  some  solid  manganese  steel 
guard  rails  have  been  put  into  use,  and  there  are  no  doubt  other 
numerous  applications  which  will  gradually  develop. 

In  the  general  application  and  development  of  this  principle, 
and  in  the  testing  out  of  the  various  metals  for  the  purpose,  the 
street  railways  were  undoubtedly  the  pioneers,  and  I  believe  that 
I  did  not  say  too  much  by  asserting  that  the  steam  railroad 
engineer  of  way  has  profited  by — using  the  term  in  a  double 
the  street  railway  engineers'  "special  work." 


rwi^'j'i-^iasr   ijrrztz. 
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One  reason  we  omitted  the  concrete  joists  was  the  considera- 
tion in  regard  to  Ught,  The  light  in  this  plant,  instead  of 
being  taken  in  overhead  through  manholes,  comes  in  through 
windows  on  the  end;  and  the  omission  of  the  re-enforced  con- 
crete joists  would  enable  the  light  to  be  reflected  up  and  down 
between  the  white  smooth  surface  of  the  slab  and  the  water, 
and  give  better  results  tlian  if  it  had  been  broken  up  by  the 
joists.  And  another  reason  was  that  the  centers  or  forms 
would  be  much  simpler  in  the  construction  atbpted.  The 
centers  are  very  simple,  and  the  w^ork  of  construction  is  very 
simple.  Perhaps  it  takes  a  little  more  concrete,  but  the  pre- 
liminary estimates  showed  that  of  the  three  different  plans 
suggested »  there  was  very  little  material  difference  in  the  cost. 
Of  course  the  details  differed  considerably,  but  the  total  result 
would  be  about  the  same. 

Mr.  Charles  A.  Ferry  was  the  engineer  in  charge  of  the 
construction,  with  Mr,  EUy  M.  T,  Ryder  as  his  principal  assist- 
ant. Mr.  Ferry  is  very  much  more  familiar  with  the  details 
of  the  plant  than  I  am.  If  you  have  any  questions  about  the 
detail,  why  Mr.  Ferry  can  give  you  the  information. 

The  President:  Gentlemen,  arc  there  any  questions  that 
any  one  would  Hke  to  ask? 

Mr.  Knight:  How  much  concrete  did  you  get  for  a  barrel 
of  cement? 

Mr.  Ferry:  We  used  concrete  in  different  proportions,  I 
could  not  tell  how^  that  would  figure  out.  We  used  four  differ- 
ent mixtures  of  concrete  in  the  works.  Number  i  was  com- 
posed of  one  part  cement,  and  two  and  a  half  parts  of  screenings. 
For  the  roof  we  used  1:2:4;  for  the  bottoms  and  columns 
I  :a>4 :  4>4,  and  for  the  walls,  the  same  mixture,  to  which  was 
added  one  part  of  tailings,  this  made  about  I ;  2J/2 1  5%^ 

Mr.  Knight:  You  don*t  know  how  much  concrete  you 
secured  from  those  different  mixtures? 

Mr.  Ferry:   No. 

Mr,  Knight:  The  other  question  is  one  I  don't  know  as  I 
ought  to  ask,  and  that  is,  what  the  cost  of  finished  work  is  per 
cubic  yard  of  concrete, 

Mr,  Ferry:  That  is  a  question  I  could  not  answer  cither, 
because  the  contract  was  let  in  a  lump  sum  for  the  structtne 
complete,  and  then  so  much  a  barrel  for  all  the  cement  that 

10 
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was  used  in  the  work,  so  it  would  be  almost  impossible  to 
determine. 

There  is  one  question  I  presume  ever>'bodY  who  saw  the 
plant  last  summer,  and  who  will  see  it  this  afternoon,  will  want 
to  ask,  so  I  will  ask  it  myself  and  then  answer  it  WTien  you 
saw  it  last  summer,  the  superstructure  was  a  brick  building. 
Now  it  appears  to  be  a  concrete  building.  I  presume  you  will 
ask  the  reason  why  we  changed.  We  did  not  change,  we  simj^y 
paintev)  over  the  brick  work.  Our  specifications  called  for 
brick  work  to  he  clean  upon  the  completion  of  the  work.  That 
was  a  Yer>'  easy  clause  to  write  but  it  was  a  very  difficult  diing 
to  carry  o*«.  because  in  puning  cv^ncrete  on  the  roof  we  used 
verx-  wet  cwncreie.  anvi  the  water  frvxn  the  concrete  would  run 
down  in  the  ioints  between  the  idooMs.  and  the  bride  woric 
was  strecAkevl  wi:h  the  Ofroet::  frees  top  to  bottom.  We  did 
noc  aatisctpate  tba:  we  wocM  hive  wry  =iach  trooble  in  getting 
it  oi:  Natt  whett  ^e  jtKetrpcev!  co  vSo  so.  we  foond  that  the 
t»rkk  bad  xN>orNfv:  cbi>  irw  rir^  ^?Gt.  We  tried  different 
kiosJ^  oi  acisJs  ami  wijre  bncjfees  ai»i  scmhtoig  it  with  sand. 
Tbie  oei>'  n?>tt!t  wa:^^  we  rna^Ie  ic  j?ck  a  ■rrtle  worse.  We  thoi^t 
we  wouiij  haxe  It  £1  *.cv^  ilike.  sc  we  painted  h  all  over  with 
a  thiu  o,MC  .»i  ^L'^'uc  W^*  paiaK*:  :c  -.^er  two  or  three  coats 
so  as  :*->  ;^  X  uni:*.^Pi7  ,^:i<?r  T'lc  7ricks  iliow  throogh.  boi 
jlC  J.  jj^caricv  :t   ixk>   'k*,-  i  -^mict'^?:'::    vxL 

Vli.    >\M'.  A'.UH'     :k-:   ^'     ji^k     f    Mr    r^irry    dbinks  that 

N*»,>uitj  •iKT-'jd^c  'It  I'':  .1  -.ill:  ■)rcs.  ac  jll  *  I  m^coi  in  Xcw 
Kavcu  -KT','  u  I  iuiiiiK-r  :i  :iK'r  vorit>.  dnic  diev  oaTe  washed 
UK  >r»ck  V'jrk  -v:K>:'aih  11  'iii:  raci  .^c  buikheaiis.  with  a 
^onciii  ■v.ir^i,  iii*i  ^iictiit'  II  115-  juimen,  char  imrnKises  the 
'!*<;  ^i  :iK  "^r'ck  vjrk  -ir  .ul 

M'i.  *:vKj<^  '.\  v:  •ir<ri  v-cr*  "idPi  jroc.  fi^T  the  brick  work, 
1:10  .ij<  'ar  i.-x  v'io\\.  UK  ■:)nck  \'?uid  !ai?t  5jrev«ir.  \»\lBether 
•iujiji^  .iv-Mivui    iii    ^"uiu    Wxiki    i  "ai<  a  !ittie  bit  li^mp^  rfan 

l  'i  V.  V  V.  i  .<.  vi  t     v-KSV  . 

^A  C     lavc    1<.U1    >c'Ui\:    ■  tw      lllt:rt:>U!i^    fr^^ljt    WOrk.  'TUT  rflcre  'jC 

■.iic  Xiviv>  uivi  cviliii^.  'A  L'  jvj»t:^ic*i  :u  .lave  iitac  in  tii^re  eariy 
■;i  '.Ik  ^^acvoiu  '>ui  '.vc  1cL>l  "xtf?i  it^avti^i.  TTie  water  Fi''">i!i  the 
:<.v;  •  uu>  iovvu  iiu  Ik  K•i^.  '/'it  '.lie  pipe  '^vhich  ink^is  the 
Nvatcr  oii  i*.  -uvui  •iii<.v.-v.iaaiitr>  uciies  :n  dltckiie^.  50  chat 
wv  caiUKX  drain  •:    t»..wi    siinm   * nre«i-^uarters  inches  of  the 
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5ttom  of  the  beds,  consequently  the  lK»ttoni  uf  the  beds  arc 
^covered  to  that  depth.  The  water  does  not  freeze,  but  of  course 
lit  evajKirales  to  a  certain  extent,  and  comes  up  into  our  oper- 
[ating  gallery,  and  freeze.^.  It  is  a  Httle  bit  colder  there  than  it 
is  outdcx>rs,  and  the  moisture  condenses  on  the  walls  and 
windows,  and  we  have  some  striking  work  of  the  frost,  fully 
^^half  an  inch  thick  sometimes.  It  is  very  beautiful  to  look  at, 
^Bbut  tlie  effects  of  it  are  not  so  beautiful  tu  contemplate. 
^P  A  Mkmhkh:  I  would  like  to  ask  about  the  thickness  of  the 
^  three  coats  of  concrete*  My  experience  has  been  that  the  least 
thickness  you  can  get  on  to  brick,  apphcd  m  the  liquid  fonn 
)f  cement,  the  better — the  better  it  would  adhere,  and  the 
3nger  it  will  stick  to  it.  I  found  by  putting  a  very  thin  coat 
)f  plaster,  as  thin  as  a  mason  could  put  on  with  a  mason's 
rowelt  much  better  than  a  coat  put  on  thrcc-sixtcentlis  or  even 
lonc*quarter  of  an  inch  thick.  A  one-quarter  inch  coat  would 
ime  off  in  a  verv'  short  lime,  especially  if  it  was  exposed  to 
khc  weather,  or  where  there  is  any  water  in  back  of  it  where 
it  coultl  freeze? 

Mr.  Ferkv:  This  makes  a  very  thin  scale.  1  should  imagine 
it  w^ould  be  about  one-fortieth  of  an  inch  thick.  It  is  very 
thin.  Hie  grout  is  applied  very  thin  so  as  to  have  it  get  into 
the  pores  of  the  brick  and  a<lhcre. 

Mr.  McKknzie:  Just  one  *|uestion :  what  was  the  total  cost 
of  the  works,  and  the  total  capacity  in  million  gallons  per  day; 
that  is,  1  want  to  get  the  cost  of  filtration  per  million  gallons? 

Mr.  Fkrry:  Well,  that  I  don*t  know.  We  haven't  had  the 
figures  to  compare.  Part  of  the  work  has  been  done  by  con- 
tract, and  part  of  it  paid  by  unit  prices  for  the  cement.  The 
water  company  has  done  a  great  deal  of  work  by  day  work^  of 
which  we  have  no  account  whatever.  I  presume  likely  the  total 
cost  of  the  plant  will  be  something  like  $300,000.  The  maxi- 
mum rate  of  filtration  will  probably  be  about  20  or  21  million 
gallons  a  day,  but  we  do  not  anticipate  filtering  at  that  rate, 
but  only  at  the  rate  of  from  five  to  ten  tniltion  gallons  a  day. 
This  plant  is  a  sort  of  a  balance  wheel  for  the  water  company's 
v'dicT  supply.  They  take  all  the  water  they  can  get  from  the 
fravity  supplies  and  then  the  deficiency  is  made  up  from  this 
apply.  For  the  last  month  or  two,  they  have  been  pumping 
from  that  source  about  12  or  13  million  gallons  a  day.     But 
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uiicliT  ordinary  conditions  they  won't  run  over  5  to  10.  The 
avc*raj(c»,  take  it  through  the  year,  will  probably  be  about  8 
niillion  gallons  a  day. 

Mk.  Kki.i.cku;:  Mr.  President,  I  would  like  to  ask  one  or 
two  ({ucstions,  and  they  are  rather  related.  Is  all  of  the  water 
rotnin^  to  the  city  from  Lake  Whitney  to  be  filtered,  and  if 
nt»l,  in  wliat  way  would  thoy  regulate  the  supply  of  filtered  and 
untihorcd  water?  1  supix^scd  it  would  all  come  through  the 
lihrr.  A\u\  this  water  and  the  water  coming  from  Saltonstall, 
;ind  \\\c  oilier  |x>nds  would  mingle  with  it.  Now  the  paper  ver>- 
wt^U  >(Ates  that  these  other  sources  are  supposed  to  be  in  better 
iNHhlition  than  l.;ike  Whitney,  on  account  of  the  company  being 
aWe  tx^  i^uard  the  haiiks  better  and  the  tributar>'  streams.  I 
i<^«>e«Uver,  when  the  qiu^iion  of  nhering  the  water  of  New 
Ua\r«  was  lirst  di^sotissoii,  talking  with  Mr.  Dillon,  the  Super- 
nMo«do«t  ain:  aNkmi^  h::v,  :i  he  Thought  they  would  filter  all 
Ov  wjiiox  :ha:  CAr.v  ::-::.^  :he  c-::y.  He  said  he  didn't  know. 
N«t  iv  l^*^UJ;h;  ::  wj;>  r:i:>!cr  ir.  c\T»ens:ve  thing  to  filter  water 
vo  wav>,  xA:;iAj:v>  w  ::>.  •  .l:,:^":  krjcw  whether  there  was  any 
v,n\a;a;v  ;va^^:   r,^  V   •.:':n:j;'.';v;  :\.r  the  p::rro5ie  of  issuing  the 

:rM.:  r.-mi^  fr.Trr.  that  source  of 

v:    Ci-:  r>i   £J:eTS  in   operation, 

:    :i  .x    >  l''.  LrriT^re-i  >:•  tha:  in 

',\  ■«,'  "^    •  '\  V.    -,  .   ,-:.•     —i-rr  the  -niter  ifrectlv 

>  '•.,     -iv,  -.      •'.     \    .r  t  ■>!  i'lTr.-fi  ::  tha: 

\    ■■      ,»..      \'v     ,   v^  •  "• 
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'the  quality  of  water  is  different  in  the  different  supplies,  so  that 
by  analysis  of  samples  of  water  taken  from  different  parts  of 
the  city,  the  general  outline  of  the  territory  covered  was  pretty 

k clearly  defined.  Of  course  it  varies  between  night  and  day 
depending  on  the  draught  in  different  sections  of  the  city,  but 
in  the  central  part  of  the  city,  everything  cast  of  College 
Street,  and  perhaps  a  little  west  of  College  Street,  perhaps  as 
far  west  as  York  Street,  and  as  far  east  as  Hamilton  or  Wallace 
Streets  are  probably  supplied  with  Lake  Whitney  water.  The 
western  part  of  the  city  is  supplied  from  Woodbridge,  and  Fair 
Haven,  and  the  eastern  part,  as  far  as  perhaps  Hamilton  or 
Wallace  Streets,  comes  from  Lake  SakonstalL  At  present  we 
supply  about  25  million  gallons  a  day,  and  our  population  is 
aliout  125,000.  Of  course  this  large  amount  is  due  to  cold 
weather.  As  soon  as  it  becomes  warm  wTather,  along  in  April, 
the  supply  will  probably  drop  down  to  perhaps  15  or  16  million 
gallons  a  day,  as  the  consumption  decreases  about  that  time. 
In  the  summer  season  it  will  run  up  again.  Along  in  July  and 
August  the  consumption  will  increase.  But  in  the  spring 
months,  when  the  people  are  not  watering  lawns,  and  when  the 
weather  is  cold  enough  so  that  they  do  not  have  to  let  it  run 
for  grass  and  gardens,  and  warm  enough  so  they  do  not  let  it 
run  to  keep  from  freezing,  then  we  have  our  normal  supply 
in  the  spring  and  fall. 

Mr,  Knight:  What  was  the  reason  for  laying  the  slab  floor 
in  two  courses. 

Mr.  Ferrv:  The  floor  is  built  in  two  separate  layers.  The 
first  layer  was  four  and  threenquarters  inches  thick  and  was 
built  in  blocks.  Most  of  them  were  alx>ut  12  feet  by  20  feet 
2  inches.  Tlien  the  second  course  was  thick  enough  to  make  it 
up  to  from  8  inches  at  the  bottom  to  18  inches  at  the  top  of 
.  the  inverted  arches. 

Mil  Knight:    What  was  the  reason  for  doing  it  in  two 
lyers?     Couldn*t  it  have  been  done  in  one? 

Mr.  Ferry:  It  might  have  been  in  one,  but  we  didn*t  want 
he  concrete  joints  to  run  straight  down  to  the  ground.  The 
ourses  were  laid  so  that  lilocks  in  the  second  course  were 
diagonal  with  those  in  the  first  course.  The  point  where  the 
oints  in  the  concrete  cross  comes  in  the  center  of  the  column 
irhich  supports  the  roof,  and  that  is  covered  at  that  point. 
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Mr.  Exxrit's  Paper. 

The  President:  Gentlemen,  you  have  listened  to  Mr. 
Event's  ven-  interesting  paper,  and  I  think  that  that  goes  to 
show  that  each  man  in  his  own  particular  line  of  engineering 
often  does  not  give  credit  to  the  other  fellow  for  the  difficnlties 
he  may  reach  in  his  own  ii\-ork.  Personally  my  idea  was  that 
telephone  engineering  was  about  this  way :  the  first  step  in  the 
preliminar}-  survey  would  be  a  canvasser,  who  wotild  go  out 
and  see  it  he  could  get  a  customer.  If  he  got  a  customer,  then 
he  would  come  back  to  the  treasury*  department  and  would  sec 
whether  the  prospective  customer  was  good  for  the  bill.  Then 
his  next  move  would  be  to  go  to  the  construction  department 
and  they  would  tell  him  to  go  otit  and  tadc  his  wire  upon  a 
building  ot  telegraph  pole  and  that  was  alL  I  hadn't  any  idea 
that  they  went  into  it  with  such  detail  as  they  do.  Arc  there 
any  questions  any  member  would  like  to  ask  Mr.  Everit? 

Mr.  Keixy  :  Is  there  any  care  taken  now  in  giving  a  grade 
to  your  conduits  towards  the  manhole,  or  is  there  any  trouble 
from  water? 

Mr.  Everit  :  So  far  as  p^.^ssible  we  carry  to  the  street  grade 
and  drain  the  manholes.     We  leave  no  sags  between  manholes. 

Mr.  Kelly:  Is  there  any  serious  objection  on  account  of 
electric  current,  to  carr>  iug  electric  wires,  for  instance,  through 
conduits  immediately  aajacL-nt  to  or  in  immediate  cotmection 
with  your  telephone  conduits? 

Mr.  Everit:  It  depends  on  what  the  electric  light  voltage  is. 
So  far  as  possible  we  avoid  having  any  electric  wires  in  the 
underground  system  near  i.^^r  adjacent  to  our  conduits.  We 
have  had  trouble  at  several  points  where  the  undergrotmd  ser- 
vice pipes  of  die  electric  light  company  crossed  our  conduits, 
and  where  the  pipes  themselves  were  practically  in  contact  with 
our  pipes.  The  electric  light  circuit  became  grounded  in  their 
pipes,  and  the  current  went  to  our  pipes  and  cables,  and  not 
only  burned  out  our  cables,  but  also  set  lire  to  the  terminal 
apparatus  where  ihey  ended. 

Mr.  Kelly  :  Did  this  trouble  arise  in  the  conduits  or  in  the 
manholes  ? 

Mr.  Everit:   In  the  conduits. 

Mr.  Kelly:  In  your  opinion  wouldn't  it  be  feasible  to  so 
construct  the  conduits  as  to  be  entirelv  safe? 
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EvERfr:  Well,  the  practical  conditions  are  that  we  find 
that  we  have  to  control  our  own  manholes  as  far  as  possible, 
and  adjacent  conduits  usually  mean  common  manholes*  Our 
cables  are  no  heavier  or  stronjE^er  than  they  have  to  be.  While 
we  can  control  our  own  men,  we  cannot  control  other  com- 
pany V  racn ;  letting  anyone  go  into  the  manholes,  at  any  time. 
is  ver>'  apt  to  cause  mechanical  irouble  to  the  cables,  and  we 
therefore  avoid  it  as  far  as  iK)ssible. 

Ma.  Burt:  I  would  like  to  enquire,  if  it  is  a  proper  question, 
what  the  ordinary  expense  would  be  of  puttinj^^  the  telephone 
service  in  conduits,  say,  200  feet,  the  depth  of  the  lot.  from  the 
street  to  the  rear  of  the  house? 

Mr.  Ev^rit:  You  mean  in  connection  with  tJiis  back  yard 
distribution  ? 

Mil  Burt;  Yes. 

Mr.  Everit:  The  question  of  expense  is  not  a  serious  one 
at  all.  it  is  more  a  question  of  the  right  of  way  from  the 
property  owners.  Each  property  owner  has  a  nice  garden  in 
back  of  his  house,  and  he  seems  to  think  that  the  ordinary 
lineman  is  going  to  spend  his  time  running  back  and  fortli 
over  the  flower  beds*  The  company  would  be  very  glad  to  get 
these  back  yard  rights  of  way.  The  actual  question  of 
expense  for  installation  of  course  varies  on  account  of  the 
length  of  the  lateral  pipe,  the  labor  for  excavating,  and  all 
That,  but  it  is  comparatively  a  ver\'  small  item  in  the  under- 
ground district. 

Mr*  Burt:  It  certainly  would  make  a  great  diflference  in  the 
appearance  of  the  streets  in  the  cities. 

Mr,  Everit:  That  is  show^i  in  many  places,  and  probably  the 
best  sample  of  it  is  in  Springfield,  Massachusetts,  where  they 
have  almost  the  entire  residential  part  of  the  city  covered  in 
that  way  with  practically  no  wires  on  the  streets. 

Mr.  Kelly  :  It  has  l>een  suggested  that  1  push  my  question  a 
Httle  further  on  the  su}>jecl  of  electric  wires.  It  might  not  t>e 
impracticable  to  have  separate  manholes  so  that  the  conduits 
would  be  separate*!  by  a  few  inches.  I  woultl  like  to  know 
whether  that  would  obviate  the  trouble. 

Mr,  Everit:  That  has  been  done  in  a  number  of  cases  with 
very  fair  results,  even  one  manhole  with  a  dividing  wall  has 
been  used.     The  only  bad  feature  is  the  point  where  the  pole 
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laterals  go  out,  or  where  the  conduits  brandi  out  into  the  cross 
streets.  It  is  all  right  on  a  straightaway  run.  To  go  into  the 
cross  streets  one  conduit  has  to  cross  the  odier  coochnt  On 
account  of  that  we  would  probably  have  to  throw  a  short  dip 
in  the  conduit,  .and  a  dip  in  the  conduit  is  bad. 

Mr.  Harte:  I  would  like  to  a^  whether  you  hare  any 
serious  trouble  from  induction  in  undei^ronnd  work? 

Mr.  E\"erit  :  Xo,  we  have  got  rid  of  that  entirely. 

Mr.  Harte:  I  noticed  that  you  had  the  alternating  light 
circtiit  with  a  comparatively  high  tension  on  the  same  poles 
and  that  doesn't  affect  you  at  a!!? 

Mr.  Exxrit:  It  affects  us  on  the  open  wire  work,  but  it 
does  not  affect  us  in  the  cable. 

Mr.  Hux:  There  is  one  point,  about  the  troubfc  wiA  higti 
voltage,  whether  there  is  any  very  serious  trouble  with  those 
high  tension  wires  such  as  ocr  friend  Morton  is  letting  down 
from  the  Housatonic  river. 

Mr.  E\-erit  :  I  think  it  has  been  generally  decided  that  Ac 
best  thing  to  do  with  those  is  to  keep  away  from  them.  There 
has  never  been  any  method  of  construction  devised  that  will 
absottztely  protect  the  telephone  circmt  from  33x00  volts. 
Where  we  have  to  cross  circuits  of  that  kind,  our  crosangs  are 
especially  des:^:Tie\i  f'?r  that  purpose.  The  latest  form  where 
the  telephone  circuits  have  to  cross  under  a  very  high  potential 
circuit,  is  to  pet  up  a  ver-.'  heavy  steel  wire  cable  between  the 
tops  of  the  poles  on  each  >i'ie  of  the  ct^rssing.  the  cable  having 
more  carr\-lng  capacity  than  the  hii^  tension  wires.  Each  end 
of  the  cdble  is  >cii«i:y  ;^.^urn:e«i.  Below  the  cable  an  insulated 
screen  a  tr!.*!e  voider  than  the  irrr.s  is  put  up:  the  scheme 
being  that  if  the  hijt:h  tension  wires  b«eak.  they  will  str3ce  the 
^roundeo  odble  and  be  bimed  :if .  The  ends  will  then  fall  down 
on  the  insulated  screen  >*ithout  ti?uchini::  the  telephone  wires. 

?KC  V  Jacjcson  :  I  wi.>uid  like  to  .isk  Mr.  Everit:  To  what 
extetic  has  the  aiit'.Mriaric  cfxchaime  been  installed  throughout 
the  cv^untrv.  ^rid  -^hac  bas  been  die  experience  with  it?  It 
scents  :o  t-c    ri  :T:a:>y  cA>es  it  would  be  a  very  good  thing. 

Mk.  rb  ^  *<: '  !.>c  ai:C':ir!aL:c  exchair^e  is  working,  perhaps. 
!iK>re  i^cnv'ti  ■'.  Ti  :!k*  At>t  :han  air  niier^  else.  Grand  Rapids. 
Mxli..  s  ;vr'Kips  -.  ic  Vs:  .'xanirie  ,n*  it.  There  the  people  say 
v  :s  ail  n$;hc,  a  splendid  service  and  eojnomicaL     A  canvass 


of  those  people  proves  that  the  company  is  a  cooperative  affair, 
anfl  alx»tit  at]  of  the  sybscribers  are  stockholders,  I  don^t  say 
lliat  to  give  the  idea  that  the  automatic  is  not  all  right,  but  to 
show  that  it  is  hard  to  get  an  unbiased  opinion  of  it.  We  do 
not  think  it  has  got  to  the  practical  point  that  it  ought  to  be 
before  it  is  put  in  general  service.  It  is  impossible  to  get  any 
cost  figures  of  the  automatic  people  for  maintenance;  they 
have  not  got  them,  or  if  they  have,  will  not  giv^  them  out.  The 
automatic  people  all  say  it  is  much  cheaper  to  maintain  than 
the  manually  operated  system,  but  from  what  we  can  gather 
there  docs  not  seem  to  be  much  difference  between  them.  We 
have  now  got  one  ourselves,  that  we  are  operating,  in  Westerly, 
R,  L,  and  expect  to  have  shortly  some  figures  on  it  and  know 
something  about  the  cost.  Tlie  service  for  local  work  is  good, 
no  question  about  it.  It  is  claimed  that  it  is  quicker,  and  it  is 
in  some  respects  better  than  a  manually  operated  system.  On 
toll  line  service  they  are.  however,  putting  in  a  manually 
operated  board  in  connection  with  the  automatic,  so  that  the 
way  it  works,  to-day,  is  the  automatic  for  local  work,  and  the 
manually  operated  board  for  toll  line  work. 

Mr.  Hill:  There  is  one  matter  in  regard  to  the  underground 
conduits.  I  think  any  one  who  has  visited  the  underground 
conduits  of  Paris,  the  big  storm  water  sewers,  where  the  water 
mains  and  wires  of  all  kinds  are  all  in  the  same  conduit^  cannot 
help  being  impressed  with  tite  great  advantages  of  that  service. 
I  don't  know  whether  Mr,  Evcrit  has  tried  to  see  whether  the 
different  corporations  could  not  come  together  and  build  one 
conduit  suitable  for  all  these  different  things.  I  don*t  know 
whether  it  would  be  practical ;  but  if  it  could  be  done  it  would 
help  very  much  in  the  matter  of  taking  care  of  pavements,  and 
save  digging  up  the  streets.  In  Paris  all  the  work  is  done 
underground,  and  they  have  no  occasion  to  dig  up  the  streets, 
they  have  l>eautiful  pavements  and  they  are  kept  in  good  con- 
dition. Of  course  I  can  see  that  there  would  be  very  great 
difficulty  on  account  of  the  installation  that  the  present  company 
has.  Each  company  has  tlieir  own  installation,  and  it  would 
be  difficult  to  get  them  together  and  make  the  exchange  into 
one  big  conduit.  Of  course  there  would  have  to  be  different 
conduits  here,  and  I  don*t  know  whether  Mr,  Everil  under- 
stands about  that. 
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Mm.  E\xkit:  That  matter  has  og<  been  taken  up.  so  fa4Bl 
know,  exccpdn^  that  in  Chicago  tfaev  hare  attenqiced  to' pot  k 
a  system  of  that  kind.     There  was  a  companT  that  was  dar- 
tered  for  that  purpose.     Tber  never  goc  rery  far  alone  with  2. 
and  the  chaner  has  now  been  s*?£d  to  a  cacnpany  for  a  troScr 
sobway.     They.  I  tmderstan-i.  intend  to  lease  rights  for  nmniB^ 
pcpes  and  cab«esL     The  Paris  sdbway.  of  coorse.  is  die  >3eal 
way  oi  hamflTng  the  wires  in  rrany  ways.     They   have  iad 
socTBe  ver^-  bad  acci-iettris  in  it,  a^wever.  to  the  telephone  cabick 
owing:  to  expi«?!a«xis  f  rncr  leaks  in  the  gas  main.     Wlnlc  I  arc 
not  partknlariy  weil  prepare»i  to  go  into  a  dzscossion  of  rfif 
thing.   I  fa&^w  that,   iz^yni  the  tdepb^ne  standpoint,  they  are 
not  entirely  5atisne»i  with  it.      'ias.  water,  and  poMic  servict 
corporations  oi  that  kind  may  be  able  to  handle  their  pipes  rn 
that  way  £^^01  wcat  they  saj.  btit  with  the  teiephixie  oompanies 
I  know  that  it  is  'inite  i^uesCL^^caible  whether  it  is  advisable  'X 
not.  entirely  *7n  acc:cct   :•£  the  'iam^er  oi  interruptiocis  to  the 
service. 

Ma.  Hill  :  I  think  in  some  o£  the  conduits  there  the  gas  is 
exdutied.  that  :s.  put  in  a  separate  conduit  nnder  die  sidewalk. 

Ma.  Ga.vvES :  Mr.  rn?si«ient.  I  would  like  to  zdL  one  question, 
and  it  has  rerertnce  to  o:n«:tiits  in  the  same  bunrfi,  as  you 
might  say.  or  in  the  same  rT^ch.  carrying  <lifferent  kinds  of 
wires.  In  a  cas<;  .vhere  :her»i  ar-e  n«:  connections  whatever, 
and  the  manht.Hes  are  sirrrpiy  for  die  purp»?se  of  drawing  cables 
thr':'U;^h.  w  LL«i  there  b^  any  ser:«.u>  obTecti«>n  to  having  the 
lighdng  cables,  «?r  the  >tr?^t  railway  cables,  and  tdepfaone  cables 
in  separate  c»?n«iuit>  in  the  -^arne  :r>rnch. 

Mx.  ti.ES.:.?:  l:  is  a  ]ue<t'j?n  encnrly  oi  the  distance  between 
the  ojnduits  ano  the  voltage  oi  the  electric  light  «?r  power  cables. 
The  sheaths  :z  the  telephone  cables  are  all  gromided.  .\ny 
possibility  oi  an  arc  betwetrn  the  electrtc  light  and  the  telephone 
cables  must  be  avoiucl.  is  :r  our^e.  an  arc  would  render  the 
telephone  cable  uscte>s»  -in*!  probably  absolutely  ruin  it.  .\s 
I  have  Sviiu.  \vc  trv  r»?  '%<.t:p  a.vay.  If  that  cannot  be  done,  the 
cvHnpiicanons  ha\e  to  be  met  m^i  the  c*:«ndmt  adapted  to  meet 
tliat  particular  case.  Hie  telephi^ne  companies  wotild  rather 
pui  :t!  ariv^i'Kr  ojin'.iiit  run  ami  'jay  die  additional  expense  of 
buili-ini^L;  '.i  ihau  to  .;u  uU'/  tile  same  ditch  with  somebody  else. 
I  do  :k>i  s*.i>  wc  would  uvc  do  :t  under  special  circumstances 
:t  necvssiiry.  but  'i    t  can  be  axoidevi.  we  ureter  to  do  it. 
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Mr.  Graves:  Is  not  a  concrete  or  a  vitrified  tile  cotiduit 
["between  the  electric  and  telephone  cahles  quite  as  good  an 
Hnstilator  as  an  earth  bank  between  the  two  ditches? 

Mr.  Ev^hit:  Exactly.  It  is  simply  a  question  of  how  far 
apart  the  conduits  are.  We  have  had  more  or  less  trouble 
Iways  where  these  conduits  have  been  laid  together,  and,  so 
far  as  possible,  we  have,  therefore,  kefJt  away  from  the  others. 
In  all  cases,  if  the  question  of  an  underground  system  in  a 
city  was  coming:  tip,  we  wouUI  be  ver>*  glad  to  get  together  with 
the  other  companies  and  uiake  plans  for  it,  but  if  it  h  simply 
a  question  of  putting  in  an  underground  conduit  through  a 
few  streets,  we  find  out  where  the  other  conduits  arc,  and  then 

*Vfc  go  as  far  away  from  them  as  possible, 
A  Mf3Ibf:r:    Are  you  familiar  with  the  results  obtained  by 
Mr.  Dresser  with  concrete  manholes  as  compared  witli  brick 
manholes?     In  a  new  section  of  Springfield*  he  is  using  con- 
crete manholes  with  very  gCKxl  success. 

B     Mr.  Everit:    He  is  using  them  all  over  Massachusetts  in 

Vthe  larger  cities  where  he  has  underground  work,  and  I  under- 

Kstand  they  are  satisfactory. 

H     A  Member:    I   wondered  about  the   saving  he  seemed   to 
gain  by  the  use  of  concrete  manholes. 

I     Mr.  Everit  :  The)  say,  approximately,  $20  on  a  manhole. 
A  Membkh:   Is  there  any  particular  reason  why  that  form  of 
construction  is  not  acceptable  to  the  Southern   New   England 
Telephone  Company  ? 
'     Mr,  EvERtx:   No^  there  is  not     In  fact,  we  are  considering 
it  now. 
A  Member:    There    is    another   patent    concrete    manhole, 
made  by  a  New  York  man,  Mr,  Hugh  C.  Baker.     What  is  it? 
Mr.  Evertt:   That  is  much  more  expensive.     It  is  made  of 
concrete  blocks. 

A  Member:  Wliat  is  the  particular  advantage  gained  by  that 
particular  form? 

Mr.  Evtlrit:   Simply  the  question  of  handling  it  in  scattered 

listricts.     In  places  where  we  have  only  one  or  two  manholes 

In  small  villages,  where  it  is  hard  to  get  materials,  the  Baker 

lanhole,  I  should  say,  could  be  used  to  advantage.     The  blocks 

lean  be  made  at  some  central  point,  where  sand,  cement,  stone* 

it^jor,  and  so  forth,  are  easily  obtainable,  and  the  moulded  blocks 
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can  be  shipped  an3rwhere.  It  is  a  much  more  expensive  nuc- 
hole  than  Mr.  Dresser's,  because  Mr.  Dresser's  method  is  to 
simply  dig  a  hole  in  the  ground,  put  a  form  in  the  center  of 
it,  and  then  shovel  in  the  concrete  around  the  outside  of  tbc 
form,  letting  the  form  stay  there  until  the  concrete  hardens. 

Mr.  Gregory  s  Paper. 

Mr.  McKenzie:  May  I  ask  Mr.  Gr^^ory  one  or  two  ques- 
tions?    Is  there  a  sumpwell  at  the  inlet  end  of  the  sjri^ion? 

Mr.  Gregory  :  No,  these  pipes  simply  meet  in  the  manhdes. 

Mr.  McKenzie:  Were  both  of  the  12-inch  pipes  at  the  same 
level? 

Mr.  Gregory  :  They  were  placed  at  the  same  level. 

Mr.  McKenzie:     Are  both  operated  at  the  same  time? 

Mr.  Gregory:  They  are  both  operated  at  the  same  time. 
If  you  want  to  use  one  of  the  12-inch  pipes,  you  shut  one  of 
the  12-inch  gates. 

Mr.  McKenzie:  Those  are  operated  by  hand? 

Mr.  Gregory  :  They  are  operated  by  hand  power. 

Mr.  McKenzie:  Is  there  a  perpendicular  drop  at  the  end 
of  the  syphon,  or  is  it  sloped  in  each  direction  from  the  end? 

Mr.  Gregory  :  No,  the  drop  is  vertical.  Then  there  is  a  well. 
a  slight  grade  at  the  bottom  of  the  syphon,  about  i  in  200,  the 
rest  is  vertical. 

Mr.  Kellogg:  I  would  like  to  ask  Mr.  Gregory  the  size  of 
the  two  pipes  that  enter  this  outfall? 

Mr.  Gregory:  The  two  pipes  are  15-inch  pipes,  and  the 
pipe  running  to  the  channel  was  1 2  inches. 

Secretary  Jackson  :  Mr.  President.  I  would  like  to  ask 
Mr.  Gregor>-,  in  regard  to  the  work  on  pile  and  timber  founda- 
tion, as  to  the  progress  of  the  work,  how  much  was  laid  in  a 
day  and  how  many  men  were  employed  in  a  day  ? 

Mr.  Gregory:  About  that  I  could  not  say.  That  was  tide 
work,  and  they  worked  four  hours  one  day.  and  perhaps  another 
day  they  would  work  eight  or  ten  hours.  Of  course  under  a 
contract  price,  there  is  the  pipe,  concrete,  brick  and  the  piles 
and  timber,  and  it  would  cost  abmit  $4.70  a  lineal  foot  complete. 

Mr.  Fkrrv:  I  would  like  to  ask  how  long  the  syphons  have 
been  working  and  whether  he  has  ever  had  occasion  to  flush 
them  out? 


Mr.  Gregory  :  This  sewer  was  built,  and  1  think  tt  was  fin- 
ished in  June,  1903;  since  they  commenced  to  use  it  they  had 
occasion  to  flush  it  once;  but  outside  of  that,  there  has  been 
no  trouble  at  all.  Part  of  the  time  wc  have  been  using  one 
pij)c,  and  part  of  the  time  we  have  used  two.  In  the  summer 
we  use  two  because  the  draft  on  the  sewer  is  a  little  more,  many 
people  having  their  summer  homes  in  Greenwich.  In  the  winter 
time  we  only  use  one  pipe. 

Mr,  Ferry:  Do  you  have  any  trouble  in  flushing  it  out? 

Mr.  Gregory  :  No,  we  have  no  trouble  whatever  The 
trouble  was  from  laterals  being  built,  and  there  came  a  heavy 
storm  and  washed  in  quite  a  little  dirt*  This  dirt  reached  and 
dropped  into  the  first  syphon.  One  pipe  was  set  back  for  a 
little  while,  lliis  was  noticed,  and  as  soon  as  the  gate  was  shut 
and  the  water  turned  in,  we  had  no  further  trouble. 

Mr,  Ferry:  Just  took  the  pressure  of  the  water? 

Mr.  Gregory:  Just  tcKik  the  pressure  of  the  water,  gave  it 
full  pressure. 

Mr,  Verrill:  I  would  like  to  ask  Mr.  Gregory  what  the 
elevation  of  the  outlet  sewer  is  relative  to  high  or  low  water  ? 

Mr.  Gregory:   That  is  designed  to  be  just  low  water,  zero* 

Mr-  Verrill:  What  is  the  grade  crossing  the  island? 

Mr.  Gregory  :  Tliat  is  one  foot  in  600. 

Mr.  Verrill:  Has  there  ever  been  any  provision  made  for 
dredging  at  the  outer  end  ? 

Mr.  Gregory  :  No,  there  has  not.  They  thought  they  would 
have  to  do  something  there,  but  nothing  has  come  up  as  yet. 
They  did  talk  one  while  of  dredging  from  the  outlet,  dredging 
the  cliannel  out  further  into  the  harlK>r,  but  for  the  present  it 
seems  to  be  dropped.  I  think  likely  it  will  be  taken  up  in  the 
spring,  although  I  am  not  sure, 

Mr.  McKenzie:  May  I  inquire  what  distance  out  in  the 
harbor,  or  what  distance  from  the  shore,  is  the  outlet  ? 

Mr.  Gregory:  The  distance  from  the  road  out  to  the  far 
point  of  the  island  is  about  1500  feet  in  a  direct  line. 

Mr,  McKenzie:  Is  there  any  provision  in  the  way  of  storage 
chambers,  or  letting  it  out  on  ebb  tide,  or  does  it  run  con- 
tinuously ? 

MiL  Gregory  :  Not  at  present,  no. 

Mr.  Hill  :   As  to  the  matter  of  trouble  with  obstructions  in 
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the  syphon.  Of  course  the  object  of  using  two  pipes  was  to 
crowd  one  of  them,  that  is,  use  one  at  a  time,  and  force  the 
sewa^  through  that  under  pressure:  and  if  one  pipe  became 
stopped  at  any  time,  they  \%*ould  have  another  to  fall  back  on. 
1  was  also  interested  to  know  whether  on  the  cast  side  sewer 
there  had  been  any  difficult>'  with  obstruction  there?  That  is 
a  ven-  low  grade  and  the  amount  of  sewage  rather  small :  and  I 
would  like  to  ask  Mr.  Gregor>-  if  they  carried  out  the  arrai^e- 
nvfnts  for  flushing  at  that  particular  end  ? 

Mr.  Greoory  :  Nv\  they  have  not.  They  have  never  had  any 
iTvmWe,  however,  frvxn  this  sewer,  h  seems  to  work  very  wdl 
indeed.  Am!  as  far  as  nushrng  arrangements,  why  I  guess  the 
thing  has  been  div>f>5^  for  the  pceseat.  The  water  company 
are  afraid  they  haven*?  v;r:d:e  etx?c:^  water,  and  the>-  arc 
stofkfMtQg  the  isse  of  water. 

SlECKET-UtY  J.\cai:so>c :  I  «^^»i  jke  to  ask  Mr.  Gregory  if  he 
fjoc  aay  See  oc  ti&e  arcx^cac  of  feepis?e  of  grocnd  water? 

M*.  Gaaxx^v  :  Xo.  I  v&.Vt  k3i:w  33  we  cave.  When  the  east 
siisie  »wer  was  cclEpet^^i.  :r  was^  3£»oat  iCLfoo  feet  long,  and 
thie  $«epa^  t?vtn  grccn»i  waier  was  l  .1111  !fng  abcct  half  to  thrcc- 
^i2aFtef!§^  or  aa  -jicJt  tn  iercb  ^  rxe  en^i  of  ±15  i-^inch  pipe. 

Xlx.  FiSM^Y :  I  ^nk  Mr  3»IcK:;nzie  a:^«Ki  the  question 
>kl!h?dlhrr  utcv  !Ta«i  x't^  >D:ntj:'^  :nntr^  I  r^rfnfc  d&e  system  is 
vitfsi^ift^i  >i.^  -I  <»-T*i;^t:r  virrk  >r-in  be  :m?err:^i  n  rte  ocsiet  on  Grass 
l>iafKi  -fi  cxsv:  c  i^^r  "^o.^.irn.-s  tirc^^^or-'.  T!cir  is  aiy  recoDec- 
ti^Hi  v:  trix:   -%.!     vie  -nairs  At:*-*;    ria'iti   :r*',c^SiiZy. 

Mh-  .^kji\x»c*  >  .*>.  :!iac  --  :rui:.  die  sewer  was  designed,  so 
:n  CiLxr  ^^'  ia'>^:  :o,  :iK'v  c*.>ui<i  *7uc  i  strrn^  nsk  'jn  Grass 
Is-aiivi  "c  ji>oiar^e  it  iiicn  Tree  jr  vhen  the  rice  was  ebbing. 

Vliv.  ViA--j>.r^^  .  ^'^uiu  ikt^  ".».:  lirk  >!,"  MJucF  ibcut  the  facc 
^»:    iK  a;x^k>.  ,N.»vv*J.il^     !K'   Lix-t    imif  ^le  -\:r  Line  Railroad, 

V  \  \i  \  vv  '  "iv  ^uitv  >i.r:«,  <»  lit^  :har  vvere  ased  for  the 
.**i.:%  Mi-  .  -tv  ..i.*t.  *X'?:  >  ♦•  r  ;irftirT!nce  in  the  facing 
-'»  -  '-v  N,  .v  >;.'.  ^..>  .  •••v:*:r^  -f  'taif-^nch  to  three- 
^s»^i.  V.N     IN  '   v»  IV        ■-•..     % \.     .:-,.     'jLf 


Mr.  Bukt:    J  vvoiild  like  to  ask  Mr.  Minor  if  he  made  any 
^calculation  as  to  the  additional  strength  as  given  by  reinforcing 
of  that  full  center  arcli? 

Mr,  ^!inor:   The  additional  slrenj^^h? 
I  Mr.  Bukt:    The  additional   ^^iren^lh  that   is  given  by  the 

Breinforcing  of  that  full  center  arch?  The  arch  itself  is  two  feet 
^■Ihick  at  the  crown,  and  whether  a  little  more  thickness  there 
^B^^ould  not  be  albsnfficietit  to  carry  any  load  of  any  train  or 
^Bnything  else? 

\^     Mk.  Minor:   I  think  the  reinforcing  at  the  crown  of  the  arch 

I      was  not  put  in  to  make  up  for  any  lack  of  depth,  but  from  the 

Bfact  that  the  arch  was  built  through  a  railroad  embankment, 

^Btnd  no  dependence  was  placed  upon  the  pressure  of  the  filling 

^Bback  of  the  arch,  and  it  was  very  close  to  the  railroad,  where 

^Btrains  run  at  a  high  rate  of  speed  in  order  to  get  up  the  grade 

^^at  the  opposite  side.     Tlic  chief  purpose  of  that  reinforcement 

was  to  take  the  thrust  of  the  arch.     The  loads  assumed  were 

ver>'  heavy,  and  it  seemed  that  the  abutments  would  not  be  thick 

enough  to  take  the  thrust  of  the  arch,  and  these  tie- rods  going 

through   horizontally    do  make  it    very   much   stronger.     The 

loading  assumed,  according  to  my  recollection,  was  one  ton  to 

the  square  foot, 

Mr.  Kellogg 's  Paper. 

Mr.  Fekrv  :  1  would  like  to  ask  Mn  Kellogg  what  advantage 
there  was  in  building  this  parallel  sewer,  instead  of  tlie  old* 
fashioned  way  of  having  a  bell  mouth?  In  the  paper  I  sec  it 
says  it  was  considered  inadvisable  to  build,  apparently  from  the 
reason  that  the  old  sewer  was  in  poor  condition.  Couldn't 
that  old  sewer  have  been  reinforced  and  a  bell-mouth  put  in  in 
the  ordinary'  way  with  very  much  less  expense  than  by  building 
this  parallel  sewer? 

Mr.  Kelijogg:  The  matter  was  discussed  and  figured  out. 
and  if  we  had  had  only  one  point  at  which  we  wished  to  tap 
the  old  sewer,  that  is  at  Chestnut  Street,  we  probably  would 
have  reinforced  the  old  sewer  and  put  a  dam  in.  But  U'e  had 
to  go  beyond  to  Franklin  Street,  so  I  designed  this  way  of 
doing  it.  It  figured  out  fully  as  cheap  as  it  would  be  to  put 
in  a  dam,  and  1  thought  at  the  time  it  would  be  quite  a  little 
cheaper.     Another  thing:  I  didn't  wish  to  obstnict  the  highway 


^ 
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iravcl  any  more  than  was  necessan-.  If  we  had  gone  to  work 
uiul  reinforced  the  other  work  at  the  two  places,  it  would  have 
taken  a  lonjj  time,  and  we  would  have  had  to  take  up  the  two 
(nicks,  and  that  would  have  made  a  bad  business  all  around. 
1  don't  say  that  my  friendship  for  the  general  manager  of  the 
street  railway  was  what  led  me  to  do  it,  but  I  had  just  as  sooo 
he  wiMild  think  si\ 

Mk.  I'tKRv:  Is  it  calculated  to  make  any  more  of  these 
^\^nn<\MuMi>  l>et\\een  the  sewers  any  time  in  the  future?  I  see 
the  ai-ea  ot  jmjvs  is  alvMit  equal  to  the  area  of  the  sewer,  but 
*\t  iNMitNC  the  oamins  capacity  of  the  cross-cnt  pipes  is  only 
aKM«  hali  the  carrvmj:  capacin  at  any  p^•cn  head.  Did  yoa 
vs%nirwi)'Uate  increaMnj:  thes^e  overflows? 

M«  Kfcia^Vk;  N\\  1  think  the  total  area  of  intake  is  suffi- 
»iei«t  l>ejie  Oi^nr^esriin*:  pipe?^.  so  far  as  I  figured  at  the  time, 
»<>^w>e»l  ^^  W  a1:  :"he  rehtf  thai  would  he  needed  at  Aai  locality. 
I'he  ovc^T^ou  wA>  r.vft.k  '.;irirf  to  take  aiR-ay  the  water  lapadly: 
%\^>o'  v*f.  Kw  »;>  *M*T  hoV  : broach  water. 

\:i;    "■  A.'v:sov  >  T^roi. 

Vi,  :i*,.  V  c'^-^^un^n;  'Mr  'iazks.-ir  has  firreE  us  a  vcn' 
»nV\>i;i*V3^  »>nrv»  iip.  i  ^T'*^  mir.'t^siin^  rnnniariscc:  of  the 
\tvii::n  ..  ,1  iv\Mi  '.A*fn::.^  run  lilt'":  h^  .in*  TKimt  thi:  he 
.i:u%,*,-v  •,  %  ^%,-»  '.  >i,vv'v.  V  r.i:  nu  *  !v  naidt  t  iinje  niore 
.\  .\tiit«v'«s     it^.    .■^*.i    ^  "^v     .*,'•. V    .-.    :iu   snirrenr^  :t  rbe  n^an: 

.  :.  .  \ov  t  ,M  rs  •..•.••.•-.;>'.'  <.-:„i\^.  --i^  :.  r-.im'nrDt*i  ?}->:er: 
.    s.^,    '    ^»^.        '    *.?<v  "    .  .v:    <•.>,       ■  isc  T:rT'«r  nn  :hi 

.,^N     ».\,    ^\i»iiti«^>M  V.    ^;     •     •:    :>>     .i<,   ar*    .*iil  j^'^'sr  lU  >*-*r^ 

*v    .v-v        *  *'.N.^'     .'.'  ".<  '  ->     \ *.•.•••::-.  :\>  -»,!*  tie  sarr^-wiier 

,^    ■.  .«    V  >vf  *-^, .,..  ...        -;.•    -^  •     rrt   :ni  zrr   wis  -wii^ 

■  X.  N      .  V  .  ^-      ^     ----"i.-.i-'      v-.«^>rvv^   lit;   sE- 

-      •".  **.^-     ■  ..    -r^      *.    .rtir  r;aB*  "nu  ffiinsary 

-    ^  «. .:^.^^^  -^t   . -.    -.    ••:i    t   at  aimiitiij^ 

i\.».>v         ">.     • -.:        ■.•■*:•*-  *cf*S  t«^a£7tt»I  ^2CC 
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fonly  lu  carry  the  sanitan'  sewage,  but  also  the  first  wash  from 
flhc  streets,  which  is  as  bad  as  sewage.  The  horse  manure 
and  sweepings  from  the  gutters,  etc.,  is  just  as  bad  as  the 
sewage  proper*  In  <!csigni ng  the  overflows,  the  sewers  were 
made  very  much  larger  than  is  necessary  to  carry  the  sanitary 
sewage.  Mr.  Jackson  has  shown  that  very  clearly  on  pages 
46-47.  The  table  at  the  bottom  of  page  46  in  comparison  with 
the  table  on  the  top  of  page  47,  would  show  the  relative  capacity 
kior  the  sew^age  proper  and  the  necessary  capacity  for  the  storm 
water  The  capacity  necessary  to  carry  the  sewage  proper 
may  l»e  considered  a  negligible  quantity  in  designing  a  combined 
sewerage  system,  because  it  is  so  very  small  in  comparison  with 
the  storm  water.  I  think  some  of  the  outlets  were  calculated 
to  carry  about  onc-<iuarter  of  an  inch  an  hour.  That,  of  course, 
is  a  very  small  proportion  of  what  may  be  expected  in  a  heavy 
rainfall.  By  prop«^rtioning  the  outk-ls  in  that  way  a  very  large 
amount  of  money  was  saved  from  what  would  have  been  neces* 
sar>'  to  construct  the  outlets  large  enough  to  carry  the  storm 
water. 

In  regard  to  the  Meadow  Street  outlet,  which  Mr.  Jackson 
finds  is  of  rather  low  eflicicncy ;  as  I  recall  it  when  these  plusii 
w^ere  made — I  should  say  first  that  the  Meadow  Street  outlet 
drains  the  central  portion  of  the  city  where  most  of  the  old 
^piewers  were.  When  Mr,  Chesbrough  planned  the  system  for 
^■Kcw  Haven,  there  was  at  that  time  quite  a  collection  of  old 
Bsewers  in  the  center  of  the  city,  and  Mr.  Qiesbrough  wished  to 
avoid  rebuilding  those  if  possible,  on  the  score  of  economy.  At 
that  time  there  was  quite  a  large  brick  sewer  in  George  Street, 
what  they  called  the  old  George  Street  sewer,  that  was  higher 
than  desirable  in  the  new  system.  At  that  lime  ihc.George 
Street  sewer  discharged  at  the  foot  of  Fleet  Street,  near  the 
present  intersection  of  Water  Street  and  Union  Avenue.  There 
was  an  arm  of  the  sea  came  up  through  what  is  now  the  rail- 
mad  terminal,  and  this  sewer  discharged  there.  If  I  remember, 
at  that  time  there  was  a  drawbridge  across  the  main  track  of 
the  New  York.  New  Haven  &  Hartford  Railroad  Company; 
but  of  course  that  has  all  been  changed  by  the  construction  of  the 
tracks  at  the  tenninaL  The  intention  was,  I  know,  at  that  lime 
to  sometime  take  advantage  of  a  storm-water  outfall  near 
that  place,  that  is,  to  construct  a  supplementary  storm-water 
II 
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M'wor  in  tlt'orvjc  Slrcot.  and  cm  off  a  larjje  proportion  of  the 
>ioiin  waiiT  anil  lako  it  out  at  that  point.  Of  course,  the 
iIiiVkuIin  oi  k\o\u\x  that  now  is  von  larjrely  increased,  bur  it  is 
jh^smMc  that  sonio  relief  miirhl  W  obtained  there,  although  it 
wonKl  civ>t  nuich  more  now  than  il  would  then.  The  main  thing 
I  \\i>lud  to  call  attention  to.  was  ihe  vci^-  important  iniluence 
on  tho  othi*ieno\  iM"  :he  vni:'e:s.  of  havinc:  these  provisions  for 
N :  * ".  V. \  w  a:  e v  o\  or  r:  o\\  >, 

\U  i\i.  .\  1:  :V;c  kc^>!.i:v.ri  acts  ir.  accordance  with  our 
vw  \.i>:  w.  .\*.\v:  :.  Sc"  :*:•  >  s:r".:v.-. r  :he  c  nstr-jcti-r'n  oi  an 
,^\c'. t\^x  >\  iv.vv  v^;  v.-"/:'  :■■-,.  rj.'.r  *ii  :r2ck  :r.  rhe  sh«>rte>t 
.. /,\v:  .v.*  :,  ::•.  u,.:;:  :t  ■  :'-.  c  -r.-.-  ::  >:3:r  ir.'i  Water 
S;;\\:x.  x^r-.c*^   \»  .    <-i:   -^    ;•       T":-:   ?'lri.:.-v  Siree:  sewer:? 

\,<    :,  ,.      \\  .  .  -         ■•  .:   :»-      i-.-iSrcir    :     r\:er  :  the  sewer 

\,v    \-  .  .  ■  "i.>v  .',■:.  *  -*  ■':   ::'.•;'  :"t-^-  ;:""ir  ".  "r*^".     \\e 

x-,»  I,  \  ■,  x  I'l:.  «.'..  :i.'.:  ::^  " '<;  _:J.:':  *  r*tri-et  sewer 
xo,i  «,-^    V  ',v  *«,    ■  «  "  Ti:    ~.i:."'. :••«;>.      _—    :ci    rcc-SLs:-:*n 

.     .    "i        .  .       •     I  I  I-  •       1-.  -  -  .— —  ~  --—  *  u  -  A-    •-•Si  -.tt;" 


'  ::;  ;    :n:   •s!'v--i  is 
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k  the  jx^int  Mr.  f  Itll  mentioncil  is  broufjhl  out,  at  least  I 
tried  to  bring  it,  namcl}— the  imix^rtaiice  that  these  overflows 
arc  to  the  different  systems  where  they  can  he  easily  and  cffi- 
jCicntly  in*itatled.  As  you  will  see  from  the  diag:raiTi.  al!  the  main 
outlets,  Meadow,  James.  East  and  Poplar  Streets,  and  the  Boule- 
vard, lie  below  the  Hawksley-Bazalgettc  curve ;  and,  as  I  have 
.mentioned  in  the  text,  the  addition  of  the  relief  outlets  brings 
[them  almost  up  to  the  practice  of  New  York  and  St»  Louis.  So, 
it,  as  he  says,  the  relief  outlets  arc  of  almost  infinite  value  to 
the  main  outlet.  The  only  nutlet  that  I  have  mentioned  that 
it  not  readily  susceptible  to  treatment  by  that  means  is  the 
Meadow  Street,  and,  as  he  su^^ests,  some  means  of  cutting  off 
George  Street  or  Church  Street  must  be  devised;  as  Mr  Kelly 
says,  this  matter  is  now  under  consideration,  but  we,  as  yet.  do 
not  know  just  what  method  we  will  adopt. 

Mr  Hill:  Just  one  other  point.  I  notice  Mr.  Jackson  very 
properly  calls  attention  lo  the  fact  tJiat  the  Hawksley-Bazalgette 
and  Adams  formulas  have  had  their  day,  tliey  are  practically 
obsolete,  but  I  wish  tci  say  that  when  Mr,  Chesbrough  clesigned 
the  sewerage  s}stem  f(:»r  New  Haven,  that  was  about  the  best 
guide  that  he  had.  Tlie  old  Ilawksley-ria^algctte  formula  was 
purely  an  empirical  formula,  and  was  derived  from  the  experi- 
ence of  Enghsh  engineers  on  the  discharge  of  sewers  in  I^ondon 
and  v^icinity,  and  up  to  that  time  that  was  the  best  that  United 
Slates  engineers  had  to  go  by.  Since  that  time  the  i>ther 
formulas  have  come  into  use.  The  Kutter  fonnula,  of  course, 
is  a  very  general  one,  and  my  own  notion  is  thai  the  Kutter 
formula  as  modified  by  the  Burkli-Ziegler  formula  gives  as  good 
results  as  any.  The  Rurkli-Ziegler  takes  into  accnunt  the  slope 
of  the  land  and  by  modifying  the  Kutter  formula  by  tlie  Burkli- 
Ziegler  formida.  it  gives  very  good  results.  These  modifica- 
I  lions  don't  differ  for  ordinary  sized  sewers  very  matcriany 
from  the  results  of  the  old  Ba^algette  formula. 
One  point  that  Mr.  Jackson  makes,  and  f  think  it  is  good 
^und  sense,  is  where  he  refers  to  the  point  that  no  formula 
piay  be  applied  indiscriminately.  Of  course,  every^  prohk-m  of 
that  kind  is  to  be  taken  up  separately,  an<l  the  conditions  are 
never  exactly  alike  in  any  two  cases.  Mn  Jackson  has  ver)* 
properly  called  attention  to  the  fact  that  you  must  take  the 
thods  that  w^ill  give  the  best  results  in  that  particular  case* 


t-f,  J  w I  ^  n   n  i<  -  -J     \ssr  \ \,  m  l ti  i  N o. 

Ml.  I  iuut  I  v^nxM  Iik<'  lo  inquire  whether  any  considera- 
iii*ii  hvi^  ifKii  tiit^fii  i»f  iisiti^  mechanical  means  for  increasing 
till  lt.»w  iti  ili«  M\\«r,  iiisicad  of  inuting:  in  a  separate  outfall. 
\>  I  timtc  i>i;ttiil  It,  thf  only  trouble  is  in  time  of  storm,  the 
tii(i\u.-t  btntiii  IN  \itv  apt  lo  come  at  near  high  water,  at  a 
tiiiii  wtitit  ihr  MM\tiN  <aimi»l  discharge  as  much  as  in  ordinan 
lllnt^  \,i\\  whi'thii  an  rUrtric  ])ump  or  something  of  that 
|.in.l  ..Mil. I  he  niNtallod  on  the  Meadow  Street  outlet  which 
\\.\nM  inak.  th«'  \lt;ido\\  Sucot  outlet  discharp^e  three  or  four 
tln1l^  .r  nnii  h  \\atci  .in  il  dt»CN  now.  lluTcbv  lowerinij  the  back 
\\  »t.  1  pnitni^  in  an  ilivtno  pump  Morkintj  automatically 
\\\u\\  ibi    \\Ms\    \\\w\\K\\  .»  iWtain  bcij^ht.  whether  that  would 

NU  1  \,  Kvo\  1  wonlti  Male  in  answer  to  that,  that  a  great 
.l,-«;  ,M  ,Mij  ir.Mi!v,  !"»:^v  ,\v.'\'  w  btr.  :bc  tide  was  not  high,  a  good 

'■•■.. -,>   ,'j   t!i,  *,    v; V  S;,x\   .xv::'Ti\".  a:  'iv*\\   tide:    and  yet  the 

,>,..;-,i>  !i',\,  ^vsi  :«,vv'.\  ;.T',.  :ln  :-.-,;»vib.»'!i  tVAcrs  have  danced 
•■•i->     •    .'•,   *     »\\ 
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."*  *■  •,  s.  ••  '■■  ^  *v'-.  ■  ■  .:  ■*.  :*...  \  !..i"  \'.\  s'.imri  iz.  _r:?rL<" 
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?miftar\'  calculations,  anrj  thnug:lit  they  had  taken  into  con- 
sidcration  all  factors  that  wouUl  influence  in  any  way.  It  was 
another  example  where  practice  an<l  theory  did  not  meet  in  the 
end.  I  don't  know  wht-lher  the  Meadow  Street  outlet  could  be 
relieved  in  that  manner  or  not.     I  think  it  is  possible. 

Mr.  Ferry:  The  question  would  be  whetlier  the  trouble  is 
with  the  Meadow*  Street  sewer  or  further  up  the  street  The 
Meadow  Street  sewer  only  has  a  grade  of  one  foot  in  2,000, 
and  of  course  the  current  there  necessarily,  with  that  fall,  is 
6lu§:^sh. 

Mit  BlTtT:  I  would  like  to  ask  whether  there  is  much  sedi- 
mcnt  collects  in  the  sewers  here?  The  grades  arc  quite  flat, 
and  especially  in  high  water^  I  w^ould  like  to  know  how  much 

I  trouble  there  is  in  that?     And  also  a  question  that  is  perhaps 
a  little  more  divergent,  and  that  is,  if  there  are  any  siphons  in 
use  here,  and  if  so,  how  much  tnnilile  there  is  caused  with  those? 
Mr.  Jackson:   In  regard  to  sediment  collecting,  I  would  say, 
thanks  to  our  system  of  flushing  periodically,  the  complaints  that 
we  have  from  anything  of  that  nature  are  very  few. 
In  regard  to  siphons,  I  don't  know  that  we  have  any  siphons 
at  all,  except  two  15-inch  iron  pipes,  I  helicvc  in  use  in  Water 
^  Street;    but  Mn  Kdly,  Mr.  Kellogg,  Mn  Ferry,  or  Mr    Hill 
H  could  tell  you  more  aliout  them  than  1,  since  they  built  them. 
H     Mr.  Kelly  :  Those  are  not  siphons,  they  are  simply  pipes  put 
in  because  of  scant  room  under  the  tracks.     We  have  no  siphons. 

Mr.  Harie's  Paper. 

Mr.  Harte:  When  this  paper  was  written,  the  chief  atten* 
||ion  was  paid  to  details  of  construction,  and  matters  of  organiza- 
jtion  and  administration  were  simply  touched  upon.  I  have 
jleamed  since  its  publication  through  one  or  two  questions  that 
'have  been  asked  me.  that  I  am  not  entirely  clear  in  this  matter. 
The  work  was  carried  out  with  the  utmost  success,  and  the 
r entire  credit  belongs  to  the  engineer  in  charge  of  the  work,  a 
[member  of  this  Society,  and  one  of  the  foremost  construction 
[engineers  of  to-day,  Mr.  R.  M.  Berrian. 

The  other  matter  is  a  matter  nf  the  titles  of  the  various 

ibordinate  members  of  the  organization.     I  did  not  give  their 

official  titles  at  all,  but  designatetl  them  by  titles  which  to  my 

Iffnind  best  expressed  their  actual  relation  to  the  work.     There 
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Ii.i>  lucii  Miiju"  iriiiiiMii  lit'  this,  and  to  prevent  any  misunder- 
>i.iii.1iiil:.  1  wi^li  in  say  lu-ro  that  Mr.  Heiig:ler  was  not  officially 
1iiiiui|mI  .i^M>l.mi  iMii^mvr.  he  was  simply  second  assistant 
cni^iiuci.  Mr.  \.A\\  was  tliinl  assistant  en^neer.  The  writer 
u.4>  n.«l  n!Vu!.ill\  an  .i>>i>lant  cnirineer  at  all.  Mr.  Me^:^-.  who 
«.!>  lU^iiihnl  a'-,  .inil  to  al!  inti-nis  ami  ]>urposos,  was  the  chie: 
.li.uii.liiMn.in.  nlVu'i.iUv  \\a>  a  ^Irauirhisnian.  But  the  duties  an-i 
l!u    it-|v'UNil>i]i!:i>  wcTc  .»>  -.ni'.icaU'il  by  the  titles  pven  in  thi- 

Nik  I  K  \.  \  i  lu  >:..:ir  ir.:  .-::  ■v^>''  >~'  '■'''  ^^^'^^^  paper  that  the 
\xusk  ■.:i>  iK'.wot-v.  :\\i'  ..'.ii.  :!-.ri-c  I'oi::  Ix'iow  hich  tide,  suggests 
::.  .^.K^::.-:.  \*!:\^V  >  .-:  v ;:..  :':iri>:  «:- :  :":>:»r:ince  to  us  here 
;..  \.M  :;,.x».  ,.  .  :'.,.:  .^.  :'k  '-■l::v»^  ■:-:  iiik:::c  c:ltc  y^i  the 
M.%...  :..n  .'.  /\  .-.....:.»..>  .•■  ':".:>::•::.  f:r  e.xair.pie.  com- 
.V,  \  i\  ;:  ,'-.  «'...  .  :•..  >  »^  •.■.■  ■."....  i.v:s:  .r.  N^a  Haven:: 
.•',  ...  ». .  \    ■.   •,  •,',  •«,:.  •:^v.*-  ::  :Se  —.ltIzT  ■:■!  so:l. 

".s.  »'.;*.    -••  '.    .I'.-v  ..    .'.'i    *■...':•  ■■       -   •'.!•     .'."'"  -  .i.r»>r2.tc  i 

\  ».  .V   :  '».    .*  rv    '.  t  '^  :•  •*.:  i;    i^z    "' -T      iHcrer.! 

.v..       '».  .^■,     *',*.         '^      '•  >;.  .  I.     ».'  •     •       ■.    !^       "ii-"-  1    Sit""    1    — -r 

*'..».      '.■.'•.■.■  "*•.   '^         ♦       ?«.       •-   ':  ■    :':•:'.♦:   :z  .ir ".    i.-.irr. 
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Here  in  New  Haven,  however,  you  have  entirely  different 
conditions.  The  soil  is  sandy,  and  allows  water  to  pass  through 
it  almost  as  freely  as  through  a  sieve.  Further,  except  at  the 
street  crossings,  the  ground  for  the  most  part  slopes  towards 
the  cut.  There  is  a  little  brcx)k  always  flowing  down  the 
X(»rthampton  cut,  at  present,  and  after  any  considerable  rain  a 
second  brook  flows  down  the  main  cut  from  Oslx)rn  Street  to 
meet  the  other  at  Grand  Avenue,  and  frequently  the  present 
tracks  are  flooded,  too,  and  (xrcasionally  over  the  head  of  the 
rail.  With  a  trackage  depressed  below  mean  high  water,  a 
normal  high  ti<Ie  and  a  rainstorm  (Kcurring  together  would  flood 
the  entire  depressed  section  unless  large  pumps  or  similar 
devices  were  installed  to  remove  the  water. 

To  protect  a  depressed  trackage  here  it  would  be  necessary 
to  waterproof  the  entire  area  of  dei)ression.  The  difficulties 
of  .<iuccess fully  waterpr(K)fing  a  tunnel  for  electric  cars  are 
many ;  to  provide  a  waterproofing  for  a  wide  open  cut,  which 
would  not  be  broken  by  the  hammer-blow  action  of  our  big 
IcKomolives.  is  a  problem  which,  so  far  as  I  know,  has  never  been 
solve<l ;  in  Boston,  Nature  has  provided  a  magnificent  clay  dam 
which  completely  surrounds  the  low  ana. 
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A  DKSCRIPTION  OF  THE  NEW  PLANT  OF 
THE  NEW  HAVEN  GAS  LIGHT  CO. 

Kv  H.  S.  Samford, 

\X  the  plant  of  the  Now  Haven  Gas  Light  Company,  the 
Riter-l\>nley  Manutactr.nni:  Company  of  Pittsburgh  are  erect- 
>«^  4nil  e^^u^i^M!^  a  now  works  which  will  be  in  operation  in 
the  \^T>  t>cAr  future.  The  foi'owing^  is  a  general  description 
oi  the  tvxx  ^xlA«t 

1^  s.\va5  NtvNTAjir  Sit-ix^,::^.  dv  irrv«!3i>d  plan  of  which  mcas- 
\wv^  o\5C^T  Ji44  j^^^''  j;;'  \  iv\>,  :>  !-  the  form  of  a  braced  arch. 
ll'^r  5?>Ay,v  ^v^-k  o*^r^s:^:^^  *":  :>»■;: I>Tt:  r:^T:  trasses  and  coltnmis 
>^\K\v,  ^\x    xV^-^:t'rx.  :\r  r-«J:>  ,  f  :r^  bc£j-^£:  berag   "hipped." 

^iSiKVN',  j;;  >  xV;">.r>.  Vr  rjjc>  "iuT  "SfCTHKa:  tbe  =ain  cohnnns, 
*;>^v  >W'v>»,xv  >iiw'v  S;vS^  I,*  Sj:?.***  "hn'i  >enr  riai««d.  miixdj  can  be 
■v<;;v\\v  ;v  ^'^v  ,-i.>^  io,^^>5>  7.*  r:iL  rr  rxsi  cf  S5>c?nrane«:<is 
o,s*i»>%;.>t.v»i.  *  V  Kvi  .  :ri>  niilt.-r.T^:  s  Tr*ii5*  i:?!  cf  u*  of 
,\s j< ' V V V  , »i  \x:  :•  ■',•;*.  V  :i ; lu  :i ]it^  \z'  ihirrKtsr.  piiaced  X 
,\in\i>.       ',:      K    ni.n.i':!'^  :- *:.    >   :innr   V'   inrxri?  :f  cver- 

K^**.    M»i^i    'Mil,  ^      •!»;.    >  ••.lii,*^  Tt   \ 'n»r!T  Tiii  rpsrtrrr  inve^ 
>k  !•)    .'K    niiv,'iiiiv      v'v'  i»*ii;^  s^ji!t,   i.!»:  Tit:  ^Lb^iiy:  LTif  jnr*nr< 
,'»   ^.  lO   >vK»c-,«N     Ml!   :  :^r,    ;i*;n:-i\:«i  ?;  T^'ilu*'        rvr  rzrTTiT? 
•-i     iK'>4.     ••  v'.t,; -v  ,vt,*!».    !K    .Ml:I^    t;Mip7!    :r  "ite   TCiIiTTtg.     At 

iio.  iK'  .•■.»!  K  -..r^*.  v.i  I  !!•.  \  .  viuM  ICC  Ji  :is%i.  The 
I-  lit .  X  'Ml  v,v  XI  \  i\\.^<  .;".•  '»>x  "lit  r  «ii  imrkii^  ':«sr:c 
.!•  vx-vv.     .Tit.v-^      .i-.»      1*^.     »•.  ^i     \  i!v.»i     >    jtiMiir    iii-cisLr^i 

^^*..*  v-vv     »  :«•     -v     1 »:-     •      •      ;••.     "t    :^    I.    ?.   -j^r-tis  Tr:cz>f 
-    \       .Av     .  .        :  '^     tx     !*  •:.^>    rjL^r    ;   s.»^:^i    "^JT   hrisjcrj*: 
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jve  the  roof  of  the  coal  storage  is  a  cross  dormer,  in 

ch  is  located  a  cross  trolley  runway  (the  man  trolley  and 

tinway  being  similar  to  those  in  the  coal  storage)^  which  dor- 

icr  and  runway  pass  over  coke  storage  building  and  over  coal 

Wns  in  retort  house.     On  the  north  side  of  the  coal  storage  the 

fcross  runway  extends  beyond  the  building  proper  for  a  dis- 

aince  of  50',  in  order  to  enal>le  the  trolleys  to  unload  coal  which 

pmay  be  received  by  raiL     A  concrete  pit  has  been  built  adjoin- 

Ung  the  railroad  track,  into  which  pit  all  coal  which  grab  buckets 

not  pick  up  to  advantage  from  cars  will  be  dumped,  until 

Scicnt   coal    has   accumulated   to   fill    grab   buckets.      Coal 

received   in  box  cars   will   also  be  dumped   into  this  pit,   to 

later  transferred  to  storage.     The  side  walls  of  the  cross 

mcr  consist  of  2"  of  concrete  and  expanded  metal.     A  con- 

fte  and  ferroinclave  platform  is  located  in  this  cross  dormer, 

khere  any  necessary  repairs  to  man  trolleys,  etc.,  may  be  con- 

renicntly  made.     A  Brown  hoist  transfer  trolley  is  arranged 

connection  with  this  platform,  which  trolley  is  used  for  trans- 

fernng  the  coal  storage  man  trolleys  from  one  runway  to  the 

^ther,  and  also  for  handh'ng  any  part  which  may  need  repairs* 

Directly  under  the  cross  donner  runway  in  the  coal  storage 

building  are  the  coal  breakers  and  concrete  well,  into  which  well 

I  the  coal,  after  passing  through  the  breakers,  falls  aud  from 
iifc hence  it  is  distributed  to  retort  house  coal  bins. 
To  the  extreme  south  of  the  plant,  and  running  parallel  to 
Chapel  street,  is  located  the  retort  house,  which  is  75'  6^x235'  4". 
The  frame  work  consists  of  sixteen  trusses,  spanning  73'  6" 
inside,  the  supporting  columns  being  42'  6"  high,  and  spaced 
»t  15'  7^^"  centers.  The  side  walls  of  the  building  are  of  red 
brick,  the  exterior  surface  being  laid  in  red  mortar*  At  the 
west  end  of  the  building  a  space  54'  long  is  divided  off  from 
the  main  portion  by  a  brick  partition  running  to  the  roof,  the 
[lower  floors  of  tlijs  space  being  used  as  a  machine  and  black- 
lith  shop.  An  extra  floor  is  placed  in  this  part  of  the  build- 
fing,  which  is  used  as  a  men*s  quarters,  and  is  provided  with 
[concrete  lockers,  shower  baths,  closets,  etc. 

Extending  along  the  center  of  the  main  portion  of  the  build- 

ng  arc  the  retort  benches,  which  are  entirely  constructed  of 

ire  material.     The     '*gas   making"    equipment   consists   of   a 

stack  of  twelve  benches,  eight  retorts  to  a  bench;   the  retorts 
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being  of  the  **through"  type,  and  21'  9"  long.  The  main  or 
charging  floor  nnis  on  either  sides  of  the  benches,  at  a  height 
of  11'  6"  above  the  ground  floor.  On  both  sides  of  the  benches 
on  this  floor  (which  is  of  20"  I-beams,  carr>'ing  concrete  on 
ferroinclave,  paved  all  with  promenade  tile)  are  the  tracks  which 
carry  the  charging  and  pushing  machines ;  that  is,  the  machines 
which  place  the  coal  in  the  retorts  and  push  the  coke  out,  after 
the  coal  has  been  carbonized.  These  tracks  extend  the  entire 
length  of  the  building  (the  openings  in  partition  wall  being 
closed  with  steel  doors)  and  are  provided  with  turn-tables 
in  machine  shop  end,  so  that  nwiiiimies  may  be  transferred  from 
one  side  of  the  benches  to  the  otheiv 

At  the  east  end  of  the  building  are  locMhiLthe  coal  bins, 
which  are  sufiiciently  high  above  the  charging^fctor  to  allow 
the  charging  machines  to  run  under  them,  for  the  ^^DOse  of 
filling  their  hoppers  with  broken  coal.  These  bins  ^ve  a 
capacity  of  550  tons. 

Along  either  side  of  the  retort  benches  and  parallel  to  *xhe 
above  mentioned  tracks,  a  coke  conveyor  is  installed,  whici 
carries  the  coke  as  it  is  pushed  from  the  retorts  to  the  east 
end  of  the  building,  where  it  is  discharged  to  a  third  con- 
veyor, which  runs  across  the  building,  depositing  the  coke  in 
a  concrete  pit,  just  outside  of  the  building  proper,  and  directly 
under  cross  dormer  runway,  so  that  coke  can  be  readily  trans- 
ferred to  coke  storage  by  means  of  the  man  trolley. 

Between  the  retort  house  and  coal  storage  building,  and  under 
the  cross  dormer,  is  located  the  coke  storage  building.  This 
building  consists  of  a  series  of  fixe  bins  which  are  to  hold  the 
different  sizes  of  coke  and  coke  breeze.  These  bins  are  made 
up  of  20"  supporting  I-beams,  the  floor  above  being  of  12" 
I-beams,  the  side  I-beams  being  15".  The  sides  of  storage  or 
bins,  as  well  as  partition  between  the  compartments,  are  of  con- 
crete arches  between  the  beams,  the  floor  being  of  concrete  on 
ferroinclave.  Above  the  bins  and  below  the  cross  runway  is 
located  the  coke  receiving  hopper.  The  man  trolleys  deposit 
coke  in  this  hopper  after  having  picked  same  from  pit  at  side 
of  retort  house.  The  coke  from  this  hopper  is  fed  into  revolv- 
ing coke  screens,  which  distribute  the  various  sizes  of  coke 
into  their  respective  bins.  The  coke  is  drawn  from  storage 
through  a  series  of  cut-off  gates,  which  are  placed  in  the  bot- 
tom of  the  various  bins. 
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liclow  the  bins  a  loadinjj  and  handlinjj  platfonn  extends 
from  the  center  of  the  coke  storag^e  to  a  distance  of  50'  beyond, 
and  I -beam  trolleys  are  so  arranged  that  hags  of  coke  may 
Ik*  readily  distributed,  after  having  been  filled.  Some  of  cut- 
off gates  in  each  compartment  are  so  placed  that  wagons  may 
])e  <lriven  under  them,  and  coke  discharged  directly  into  wagons. 

All  foundations  throughout  the  plant  are  of  concrete  placed 
on  top  of  12"  yellow  pine  piles,  and  the  entire  plant  is  built  of 
fire-proof  material,  the  only  wood  used  being  in  the  doors  and 
windows. 

The  roofs  of  all  buihhngs  are  of  Celadon  tile,  wired  to  angle 
purlins,  spaced   i3}i". 

All  machines  and  machinery  are  electrically  driven. 

The  pile  and  timber  dock  which  is  built  along  the  entire 
water  front  of  the  new  plant  is  420'  o"  long  by  22'  o"  wide. 

In  connection  with  the  plant  a  gas  holder  of  2.117,000  cubic 
feet  capacity  has  been  erected.  It  is  of  the  four-lift  type, 
having  a  cliameter  of  153'  2".  and  a  total  height  of  1O3'  4". 
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OF     I  HE 
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OF    THE 

Connecticut  Society  of  Civil  Engineers 

Had  in  Nofth  SheffkU  HaH  New  HaTcn,  Goon^ 
February   14  and   fS,   I90S 

FraST    DAY. 

Pkesiscxt  Puxdehfijrd:  Members  of  the  Connecticut  Society  of  Crril 
Engineers,  the  meeting  -.vill  kindlv  come  to  order. 

As  it  is  now  11.22.  I  will  declare  the  balloting  closed  for  the  election 
of  officers;  the  tellers,  Mr.  Verrill  and  Mr.  Palmer,  are  now  counting 
the  ballots  and  the  announcement  will  be  made  later. 

Our  Society  to-day  embraces  all  branches  of  engineering,  not  only 
civil  engineering,  bet  all  branches  of  engineering:  that  being  the  case. 
I  have  asked  to  address  this  meeting,  with  a  few  words  of  welcome  to 
the  city  of  New  Haven,  one  who  has  done  many  kinds  of  engineering 
and  has  uniformly  been  successful  in  all  the  engineering  he  has  done, 
certainly  a  ver>-  g'-n^d  thing  to  be  able  t«:»  -iay  of  any  engineer. 

It  gives  me  ver>-  great  pleasure  to  introduce  the  chief  executive  of  the 
city  of  New  Haven.  Mayor  Studley. 

Mayor  Stvdley  :  Mr.  President  and  members.  I  should  esteem  it 
indeed  a  very  lareat  a;»mplimcnt  that  I  have  been  paid,  if  I  were  worthy 
of  it.  I  would  rather  be  an  enjiineer  than  to  be  a  majror;  some  people 
think  that  all  niay«.irs  are  bad.     W'c  all  think  that  all  engineers  are  good. 

There  is  a  Persian  proverb  which  nms  something  like  this :  "He  who 
knows  not.  an<i  knows  not  that  he  know^  not,  is  a  fool — shun  him;  he 
who  knows  not.  and  knows  that  he  knows  not.  is  simple — teach  him: 
he  who  knows,  and  kn«.iws  not  that  he  kn^ws.  is  asleep — wake  him;  he 
who  knows,  and  knows  that  he  knows,  is  wise — follow  him."  The  man 
who  knows,  and  knows  that  he  knows  is  the  only  one  who  could  possibly 
he  a  civil  engineer. 

To-day  the  probIcn>^  '.^i  lite  are  <uch  that  a  man  must  know.  I 
renicinber  one  of  the  criticisms  oi  (len.  McOellan.  In  criticising  a 
young  civil  engineer,  he  >aid:  **He  was  a  splendid  engineer,  but  when 
he  had  built  a  ^riilge.  lie  didn't  «iare  to  cross  it."  To-day  no  engineer 
cv»uld  succeed  who  would  'n'!!']  a  bridge  which  he  wouldn't  dare  to 
cross. 
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*rhc  problems  of  life  to-day  arc  entirely  differeiil  from  what  tlicy  were 
4  ccnlitr>'  ago.  Our  cities  were  laid  out  witli  streets  loo  narrow.  They 
had  only  ihc  crude  methods  of  those  rlays»  atid  did  not  realise  the  great 
future  that  was  to  come.  They  didn*t  depend  upon  the  civil  engineer  to 
4ny  great  extent.  Most  any  sort  of  a  roiid  was  built  through  the 
country  to  enable  the  people  to  hatd  a  few  loads  of  produce.  To-day  we 
d^^nd  largely  up4in  the  engineer  for  even  our  food  supply*  In  early 
times  the  engineer  wasn't  needed  as  much  as  he  is  now.  At  present 
our  food  supplies  come  eventually  from  the  far  West  If  wc  only  go 
back  to  the  Civil  war,  about  forty  years,  the  progress  which  has  been 
made  m  the  world  of  science  is  something  astounding,  and  there  has 
probably  l»ren  more  Jidvanccmcnl  along  engineering  lines  crowded  into 
the  lust  ufty  years  than  has  been  accomplished  in  all  the  ages  previous 
to  that  time. 

I  rtmenil>er  down  in  Tennessee  when  the  government  was  running  a 

Dad  south  as  far  as  the  Confederate  government  would  permit*  they 

id  to  have  a  special  engine  for  the  irafBc  (because  it  was  up  grade,  up 

[the  mountain,  and  required  an  unusually  heavy  engine.    Tlie  engine  was 

fto  hca\^'  that  when  repairs  were  necessary  they  didn't  dare  to  take  it 

|Ovcr  the  main  line  to  >fashvillc  to  be  repaired  because  of  the  injury  it 

itight  do  to  the  road  bed  and  the  bridges;— they  feared  the  bridges  might 

ot  Ite  able  to  sustain  it,  and  the  weight  of  that  engine  was  about  forty 

DUS, 

I  remember  that  when  our  Consolidated  road  had  been  double  tracked, 

was  believed  that  all  the  questions  of  railroading  had  been  settled 

&rcver  for  this  part  of   New  England,  and  yet  since  that  time  more 

Boney  has  been  expended  under  the  direction  of  the  engineer  in  rebuild- 

ng  that  road  and  improving  it  than  has  even  been  spent  before.    To-day 

IS  t>eing  reestablished*  as  it  is  believed,  upon  a  basis  which  will  render 

(lything   unnecessary   in   the    future;    but   so   rapidly   does   the   world 

fogrcss,  and  so  quickly  do  the  problems  which  have  been  solved  become 

bid.    and    new   ones   arise,   that   the   probabilities    arc    that    twenty-five 

ears  from  now  they  will  again  Itc  at  work  remodelling  that  road»  and 

be  civil  engineer  ha\x  new  problems  to  solve  for  it.    The  problems  of 

^thc  earth  will  never  remain  solved     fhe  old  problems,  having  served 

their  purposes,  will  pass  away  and  new  ones  will  come. 

There  arc  more  things  yet  to  he  discovered  and  developed  than  wc 

have    dreamed   of.     Who   would   have   thought   fifty  years   ago  of   the 

rondcrful  development  which  has  come  from  electricity  and  the  po*- 

libilitics  which  that  has  given  to  the  civil  engineer     Mountains  have 

ten  tunnelled,  roads  have  been  built  over  them,  bridges  have  been  built 

lirhich  were  not  dreamed  of  then,  and  so  it  will  be  tn  the  future     There 

rilt  always  be  something  for  the  engineer  to  do.     I  suspect  that  even 

If  the  problems  of  this  world  had  all  been   solved,  and  nothing  else 

emained  for  the  civil  engineer,  a  trolley  line  to  the  moon  might  he  the 

ext  thing— I  am  sure  the  engineers  would  do  their  part— but  whellicr 

be  capitalists  would  be  willing  to  undertake  the  task  is  a  grave  question, 

because,  as  I  understand  it.  there  is  only  one  man  in  the  mooii,  and 
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Bndgep'jft;  Waller  S.  Morion,  New  Milfard;  Michael  Nagel,  New 
Haven;  William  S.  Pardee,  a!&sociate.  New  Haven;  Claudius  V.  Pendle- 
ti>n»  Yantic;  I^wis  R  Rights,  East  Haven;  Richmond  E.  Slade, 
Hartford*  John  H.  Sochrens  Bridgeport;  James  D.  S<:Mithworth,  New 
HaviMi ;  John  M,  Sullivan,  New  Haven;  John  R  Trumbull  New  Haven; 
Albert  M.  Turner,  New  Haven,  Ihc  arrearages  of  several  mcml>cr5 
were  considered,  I'hose  presicnt  were:  President  Pundcrford,  Mcs^r*, 
Kr1tugg«  Graves  and  Crandall, 

At  a  meeting  held  in  President  Punder ford's  oflice,  MaJley  Building, 
New  Haven,  at  2.15  k  u  ,  of  Decemtier  t6»  1904,  it  was  voted  to  hold 
the  twenty-first  annual  meeting  at  New  Haven,  that  it  be  a  two  days* 
seHHion.  and  that  the  arrangements  be  left  to  a  commincc  to  he  appointed 
by  the  President.  That  the  Committee  be  authorised  to  expend  a  sum 
not  exceeding  $130  from  the  ireasurj-  of  the  Society.  That  the  Secretary 
write  Messrs.  Corson,  Spcrry  and  Cheney  requesting  them  to  contribute 
papers.  1  hat  next  meeting  of  the  Board  l»e  on  January  6.  1905.  The 
arrearage  in  dues  of  several  memlKjrs  was  considered.  Those  present 
were:    President  Pundcrford*  Messrs.  Kellogg,  Ford  and  Crandall 

At  a  meeting  held  in  President  Pundcr ford's  office,  January  6,  I005» 
Presulent  Punderford,  Messrs  Ford,  Spencer,  Crandall  and  Kellogg 
being  presejit,  the  ballot  for  nominations  for  officers  for  the  year  igos 
was  canvassed,  with  results  as  published.  It  was  voted  to  count  all 
ballots  received  up  to  January  6,  that   Secretary  notify  candidates  of 


tlieir  nomination. 


Signed. 


J.    K.    FuHDEMVntLti, 

EowiN  D.  Graves, 
H.  J.  Keuxigc. 
Frederick  L.  Ford. 
George  K.  Crandall. 
W.  T.  Spencer, 

Baard  of  Direction, 

J.  Freherick  Jackson,  Stcrtfary. 

It  was  moved  and  seconded  that  the  report  of  the  Board  of  Direction 
be  accepted  and  printed  in  the  aimual  report. 
Next  cm  our  program  is  the  report  of  the  Secretary. 

RPPORT  OF  THE  SErRETARY   FOR  THE  VEAK  ENUISG   FfeBRt'ARY   IJ,   I905. 

To  ihi  Offict'rs  and  Members  of  ihe  Connecticut  Socitty  of  Civil 
Engineers: 

Your  Secretary  respectfully  submits  the  following  report  for  the  year 
pa<st: 

In  May  twelve  hundred  copies  of  the  Twentieth  Annual  Proceedings 
were  printed  and  distributed  to  the  members,  to  those  <>ocietieH  with 
wh*un  we  exchange  and  to  ditTercut  libraries  and  instituttonj^  of  leaming^ 
It  wa^  deemed  .idvi^able  to  withhold  the  different  exchanges  until  the 
tMiie  of  the  Proceedings,  and  to  jend  them  alt  by  express,  thus  effecting 
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a  consitlcrable  saving.  One  new  exchange  has  been  added  to  our  li>t 
Ihc  IVvcedings  of  the  Engineering  Association  of  the  South:  w« 
iru>l  that  it  has  met  the  approval  of  the  members. 

1  he  S^x-jcty  held  two  additional  meetings  during  the  year,  one  zi 
New  Haven,  on  August  icnh,  and  the  other  at  Hartford  on  November 
U'^h:   b^>th  \nTre  greatly  enjo>-ed  by  a  large  representation  of  the  Sodetj. 

The  Secret arx-  has  during  the  year  ancnded  the  dinerent  meetings  cf 
the  BiNard  of  Fhrection,  has  had  printed  and  distributed  notices  for  the 
Ai^erenl  meeiingi^,  the  bilis  for  cues  and  advertising  and  the  ballots  for 
itow-i-iAt^on  and  election  oi  ofSrers  The  experience  with  the  nominating 
hall.M  hiv  r>.i5  Se^^Ts  rJii-i^rrther  sinffurrr-ry,  dre  partly  to  lack  of  under- 
aaajiditv:  sa>A  m  pan  tv'>  iark  c::  injr.anve  Those  who  wanted  it  tie 
T«»\st  axAi'Kva  themseh-es  o:  it  ihe  ieasi 

4i  ts  T»,-»w  Ten  >iMvrs  Nin.-^t  x.  4?cncrL".  in5ex  r-f  the  Prvxeedings  of  the 
S.n:?«^  has  S^ro  i*OTnp:ie:.  util  xhe  5»i«cm2:rr  wozld  reccmiDend  s-^nie 
ik-«;K^  hf  ^iiis«r.  T.'^j.rA-  fcorcnni:  :rnt. 

W.Vii}(,  The  x»!rxT  r*^rr.nr>-:f:uTr  nrv  Tncrnhfrrs  hs^^  been  ejected-  twenty- 
l)j*!rv  n*"^  ^"e.  .*«ne  t?i<.v:aij? 

S.  A  \.  ^»-r   'f;*.  m  Yilaj. 

t'jMhV*.*!  •>  .,  
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DtsntJKSKMENTS. 

IBirtigc $    J.50 

Expre»«age » 60.63 

Freight    .-. •.....!. 9^ 

Expenses  .Annual  Meeting  ..<*,*,,••, *.t,,.*«,,^.. ..  32345 

Postage  ..,. , .*,.,.. a.88 

Priming,  stationery  and  supplies  . . . . , ♦ , .  698,78 

Rem  of  R  O.  box  ...*..,.. » 4.00 

Rent  of  room  for  meetinis^  ,..,.,...., 17.00 

Engraving    12  91 

Stenographer's  services 42.S5 

Stcrcopticon    **^* •«.••*• 7.00 

Traveling  expenses,  Secretary   »..*...,  5,44 

Sjilary,  Secretary  anri  Treasurer                     .,,. 100.00 

Refunded  for  dmner  ticket 1.50 

Summer  meeting ,  142,80 

Purchase  of  one  report  */  »5  ^J 


^Bhi 


|2.33asS 

The  report  of  the  Treasurer  accepted. 

Sbcketary  Jackson  :  The  fulluwmg  names  for  mcnjber*ihip  have  t>ecn 
received,  have  !>ecn  pulilishcd  ten  day*  in  advance,  have  received  the 
approval  of  the  Bourd  uf  Direction*  and  are  now  before  the  Society  for 
action.  There  is  one  mistake  in  one  name  as  pubhshed  in  the  notice 
of  the  meeting,  Frank  W.  Whiton,  New  Ha%'cn.  Instead  of  coming 
from  New  Haven,  he  comes  from  Hartford. 

The  action  of  the  Board  of  Direction  is  as  follows:  for  active  mem- 
tx^rship  they  have  recommended  Leoni  W.  Robinson,  Ors^on  H.  Mar- 
chant  and  Edgar  Thomas  Duncan;  for  associate  membership  they  have 
recommended  Frank  \V.  Whit  on.  Henry  Solon  Graves  and  Winthrop  G. 
Bushnell 

Mr.  Keixogt,:  Mr.  President,  if  1  urn  in  order  I  would  move  that  we 
clea  Mr.  B.  A-  Hathaway  to  honorary  membership;  he  is  a  very  old 
man.  and  ha?  been  an  active  memJ>cr  for  a  numljer  of  years. 

Mr.  Grave."^:  I  ivould  like  to  say  that  Mr.  Hathaway  is  an  old  man 
and  T  think  it  would  be  a  very  nice  tiling  for  u§  to  elect  him  an  honorary 
member,  and  in  that  way  relieve  him  of  his  dues. 

Prxsident  PiTKDEBFnw>:   You  understand  that  beitig  transferred  from 

ic  active  to  the  honorary  class  still  allows  him  to  retain  his  right  to 
vote,  which  is  desirable  in  this  case. 

Motion  passed. 

President  Punderford:  Gentlemen,  at  our  annual  meeting  there 
always  comes  a  time  when  there  isn't  anything  else  to  do,  and  at  I  hat 
time  the   President  usually  reads  his  address.    As  we  are  wailing  for 

le  committee  on  the  election  of  officers  to  report,  and  as  the  committee 

s  not  got  their  report  ready  on  the  election  of  new  members,  there  is 
Imcly  nothing  else  that  wc  can  do  at  present,  so  I  will  take  thia 
12 
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opiH>riunity  ot  reading  the  Pre<id«ii*s  report,  which,  gcnUcineiu  I  de^irc 

10  j^ay,  nv'kt  through  indifference  or  neglect,  is  the  shortest  report  ever 
written:  but  because  it  is  of  no  use  for  me  to  recite  the  differed 
engiiwering  work  that  has  gone  on  al!  over  the  country,  because  the 
men  here  have  read  it.  a  great  dea!  of  h,  oc-re  thoro::gh!y  than  I  have: 
^^  1  will  gi\-*  merely  a  brJet  rescrne  oi  the  work  done  by  the  Sx2Ct>- 
m  the  pjist  >>rar. 

MR    prxrERFORI^S   ADDRESS. 

We  Are  r:>ec  S^re  r^-iii^  f'c  :"_<  :»f!rrr--rsc  2=r.-zil  rx*t:T:g  of  csr 
S*.VTje^  I    JL  >».VT<c>   I***,*';*:  >a<  crr-v^   fr:i=  ibc  Irnl*  rar:i  of  eighteen 

%"!:;c**  ^^-c^.'*   >a.>  r**.-  Ir.in'ir^i  xir-i  SLxt7  :r careers   re  :i5  rr-Ils.     Many 

>.nn*  isv'^s.  -la:  .^c-  •r«nr»:cr?ir:7  rrci-ititr*  ifm  ±iftf  etzzrseer  ::  :hc 
>ut>-*;ijk  -r  X .:  *  ^  .TSw  :n;  ,-:::»:£  ;rurnt*-r  :f  tite  X-;-*  Vrrk.  Xew  Hare;: 
j»r»i   r'^-i'-.T-i   xijir-.^a-i  J-Tnmxir'    "rit;  ,-:rx  -nirnirirf  ::  rrrry  czry  zz  :bc 

',J.<  '•«:i.*  iL  '-vimr-.-ri  *»*  ic'.-i  :\:r  in-r  rv:  hi7f  «s*;»nr.  mi  —  v5e«- 
j>:  :;iv  ijc*:  "Jtuc  vk"*:  vi>  xn  ir^rniaiics  :r  ?ixry  .it  "±je  ?e^:ci  fij- 
-^K  'la-»tr  '«;^t  4>c:j!i:m  ir  .viirntniDi  -zitz  -^^Tm^i  137  5  !inee!r=x  We  hiTe 
>«;\Mr^»j  -iiiit:   wi»v:«->  ••;r   ii>o.i>>;i.*u    :c  -»>-mn— rw  r  ^re-rinic.   :cr:  feel  tix: 

11  ivrt  ,^jiurM>uf:iiH  fci»v'^  nvrr:  — ?=;v  inu  ::ius  ramnir  ?«i:r;  ^ 
>LA;*t;<>  >»./kiK:  lut: '■*.'<? II);  K'rwu>  .m  'iiir^r  :*»nr  =f  vrrk.  V.r  ^re  Its 
aitiiiivt  iivv».'tiv;  .  '.*-.  \  .>  •->s.'i  M:.c  Titr»ni>«:r-  -^iciu-i  irr-jri-c  i^ 
■ticii    H.M>*     ••     ;iv    iv«i*,      .     r!r**:*:-. "!    .    :k     t    mirnurrTTiL    :«:«:k:^    irf 

iKii      !K      "?<._.'.     f  v::  .      :>^'i      '..n':      :;t      !*:••;- :V.r~    -^xinii-    "^r     l;r*'i    "TTe    S?!!-; 

•ii.v.     'iv-^     *•.-.<--     ::     :*v     .^Tt'-'n     ■•»v:'.i-i-^     u    Tii:    >e:r?^       r*!.*"'    "r< 

kw.'.  *.  »*■  •*.  V  ;:'..v-'  V"-".*  :?  ■  -•  lut:  T^'in  ^iL*!  ui  Iff  :r:  in: 
i-.?i    ::. .    "\-     •,  -    X         .       X.'    -t    ..    •■    :'■:    !t»v   3irir"i   jr   rTr^.mi:ii  zz^ 

'*  '  ■■•s    '-^     •*>-     <•■'    ^-    •  ■■"     ":■.:    '\  ■     vrrr.  -nt:r:«:nic= — -"fie  frfc   = 

»n..vA..     '»        ■«...;       -n    '•>.'-.       T     r^i'*z*':\r.\     v:i:r    Tiaiie    :*:    tz^ 

>■••■-■•  -     -      v     ^w**     1.    .:•      \    .-•     ,  .TrT:rj.nA.  -ijtii    n    ir-re^r.-   :: 

'■  •■    -  »     .       *       '  :*.     -       -»-    •  -•*•  rr'w    nuitr  mr^   fi     r- 

^^•-  ^'     ^^«       ^  '"       '■      V    '  *■-     *'':•«.!■  •:    »'Utt  "nti    nt:mt)«2-r   v-r»f 

* -^ »s<  ..     .w>    s     Ni%.-..    \.  ..s.    -h.-irir    i-^    nmitir  ■va:^  "lui'i.   iii'i 

.<v.  ».,  .  ..>  ^..c  .  '  t.  .-I.-.-  ;.  ^1  :•:.".  iftx-rv-::^  ii  -^le  *'"v'iire 
■.*  ..V.    .v,.\k  »■>..■*  ^-:^)y      ..  ..    .V.  ^t    *c:it!!«-    i    nu>c  -u:»:yTi:iff 
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ahfofi  at  pier  No.  3,  which  caisson  was  at  that  time  under  pressure 

lof  about  thirteen  pounds.     At  noon  fifty-six  members  sat  down  to  a  lunch 

l*t  the   Hartford   Club,  as  (fucsts  of   Mr.    McMullcn,  one  of  the  con- 

^t^actor*l  for  the  bridf^e*  and  afterwards  a  number  visited  lhe»officc  of 

Ihc  Bridge  Commission  and  the  Commerce  Street  loft,  where  the  spans 

^^  had  been  planned  out,  makini^  a  most  enjoyable  day. 

^^P      We  are  assembled  to-day  with  the  large^^t  representation  in  the  history 

of  the  Society,  and  it  behooves  us,  in  electing  new  members  from  now 

I       on,  to  be  careful  that  members  admitted  to  the  first  class  arc  qualiBed 

» under   our   by-laws    for   this   class,   as  otherwise   the   standing   of   the 
Society  cannot  be   maintained  at   its  present  high  rating  among   state 
engineering  societies. 
This  aftenioon  we  will  listen  to  two  illustrated  papers,  which  should 
prove  of  great  interest  to  aJl  present* 

At  our  banquet  this  evening,  the  local  committee  have  in  mind  nothing 
but  a  social  scssiun  tcndmg  to  better  acquaintance  among  our  members. 
Xo  set  speeches  have  been  prepared,  but  after  the  dinner  an  entertain- 
inent  has  been  provided  by  the  committee,  which  we  think  will  prove 
ajnusingr  if  not  instructive,  to  those  present. 

\Vc  meet  again  to-morrov^  morning  at  North  Shefikld  Hall  at  10 
o^clock  to  listen  to  nine  papers  written  by  members,  covering  interesting 
features  they  have  met  with  in  some  of  their  work  during  the  past  year. 
It  IS  earnestly  desired  that  members  will  avail  themselves  of  this  oppor- 
tunity and  ask  any  such  questions  as  may  occur  to  them  after  the 
reading  of  the  papers,  as  the  original  intention  of  the  two  days*  session 
was  10  alTord  members  an  opportunity  to  obtain,  one  from  another^ 
the  advantage  of  the  broad  field  of  work  covered  by  the  total  member- 
ship. No  matter  how  trivial  the  question  may  appear,  do  not  hesitate 
to  ask  the  writer  of  the  paper  his  reasons  for  the  method  followed, 
because  from  these  discussions  there  is  no  doubt  much  good  will  obtain. 

At  2  o'^ciock  Wednesday  afternoon  special  cars  will  be  in  waiting  at 
the  contcr  of  Temple  and  Chapel  Streets  to  take  such  members  as  desire 
to  the  new  plant  of  the  New  Haven  Gas  Company,  and  to  the  tiftratioti 
plant  of  the  Water  Company,  and  if,  as  has  been  suggested,  some  of  the 
members  desire  to  go  over  the  new  Wallingford  extension  of  the  local 
trolley  system,  an  opportunity  will  be  afforded. 

At  7.30  to-morrow  evening  Mr.  Knight,  the  engineer  of  the  Continental 
Compressed  Air  Company,  will  give  an  illustrated  paper  on  l)ic  plant  at 
Norwich,  Conn.  This  plant  was  visited  by  some  of  the  members  of 
this  Society  in  the  summer  of  1 901,  and  it  will  undoubtedly  be  inter- 
esting to  see  the  development  of  this  plant  since  that  date,  and  the 
members  are  invited  by  the  £tigtneer&*  Club  of  Yale  Univertity  to 
listen  to  this  paper, 

During  this  week  the   New   Haven  Busmess   Men's  Association  wilt 
,hoId  an  exposition  in  the  Second  Regiment  Armory,  which  will  contain 
ny  interesting  features.    To-night  will  be  Governor's  night  and  many 

vemors  and  their  staffs  will  be  present  To-morrow  evening  repre- 
cntalives  of  alt  the  Business   Men's  Associations  in  the  State  will  be 
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|iit^(iii,   .iiiil   iltr    Niw    H;i\iMi    l?ji<iiu'<>   Men's   Association   extends  to 
ilu    iiiiiiitiiiN  i«t  llii-  S«H'u!y  an  mvit.ition  to  attend  on  these  evenings. 

I I  i>  iiiiiicic-NNan  iMf  nu-  to  po  into  detail  any  further,  as  your 
>«.iii.ii\  -  ir|».»il  will  ri»\iT  ilu-  ijroiind  most  fully. 

I  111  tiii.itui.il  ^I.lMlllM^  oi  the  Si'ciiiy  i>  most  satisfactory,  there  being 
fit  I  SiK»»  Ml  ilu-  iu-.i^ui>.  w'.lh  no  o'.::>:.indinc  bills. 

III  %!.»Mnii  I  uniif!  irii.iin  iri-n:  >.^\-inc:  ihaT  'w::h  the  laxinen  the 
"laii.hiis  '•!  ibc  rni;!n;HV  ;j-  ».'i  •:■:":  p;*  mi  \\  ;;h  oibtT  pn-fessions  is  n-"*: 
.\.,  !:r.  i»;.;jK  :{  vh. ,,'.:.:  Iv .  v\!u:i  xm  c  o*uier  the  fact  that  whether  it 
Iv  I..  ».-..v»:j.ji  iK  !u,o\  i.i-..:\..Tv  !■:■  s'Cf  .r  \r.  pa>s:r.s;  Through  a  tunne!. 
n!;.  .Tki  \\^u\  W  i::ul;  I  ;.  .-.-!.■::•..:;..;■  .?  Si  "it  .'-ih  a  r-ver.  the  p::blic  m-st 
:.:.i..:^  .1.  ji,...  .  ;v*.^  ;:•;  u. -k  .  :  vu  i':.i.~-n'tr  ls  ::  'ht  safety  of  the 
'I..'. .,.:'.  ;.v  .  ..v;  :.  N.  ::i,  .;,;.:;.>:  ::  :r\  i^rrjc  r.:s  mc-ney  The 
,.i,s.i».'.  .1^  ,.-.  »>*.'.'.  *■;.-  ^.  ..■•;.:'.":•-.  .r  r:T;^r:  yi£.r-  :r.  ;:s  a-ia-rmtr.rs 
4ii'j.    -4   .  ■...  1.1.   x    !'.  .   :    v?i.i-:    :.:-.i:    :i:  :.•:":    : :»:    r'^ri.^:  r;:.-irrs  iht  Vi:i:c 

.   .    .%,     ^*.i-4*    ,».-»',-    !'     ,I>;    ;':u  :M;'r: 

.    J, -.    .    ;,     .\r.::X    . !i.    •:!,■. ;i;\;"-    .      T M:    >.»ri:'r'    *:■:    ".''t    r>.-:*rra:;:'ri 

■..-.    ■.».»..•..  J  n,'.  4     .:',".    !.^    .'..  "'u^   :i      ".'**"  .      .o:':.   lii.-i  t:    r:cir"S.rj.i!e 

i«,  I.     .»!     .It.     .i!'<.\  -^      •',.      '..  ■.     :i,'.":':  'I*    ::•:     :r.?-::~'.f    ytiz     The 
.r      -   ..      i»,   >.\. ',\     ■:    •».•/:    :...!■.>  ,-.it:i'*    ■.."    ■     >.   v  f'    "L.V.fr.  cire  :•! 
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sewage  in  the  iiibnd  cit:cs.  1  have  no  doubt  ihat  brother  Cairns  of 
Watcrbury  has  loads  of  such  problems  on  his  mind,  and  I  hope  that  he 
will  tell  u»  alxiut  the  solution  of  some  of  them  during  the  year. 

There  arc  very  intrresling  problems  relating  tn  transp^^rtation.  Good 
rapid  transit  facilities  arc  a  sure  index  of  the  prosperity  and  progress 
of  any  community.  Show  me  a  place  where  there  are  good  iran&poiia- 
lion  facilities*  and  I  will  show  yoti  a  prosperous  community.  Our  Presi- 
dent, Mr.  Pundcrford,  will  give  you  a  demonstration  to-morrow  after- 
noon of  how  he  is  solving  some  of  these  problems  for  the  delectation  of 
the  inhabitants  of  New  Maven  and  vicinity,  provided,  of  course^  that 
he  gc»«^  repaired  the  armatures  he  has  had  burned  out  recently. 

There  arc  also  interesting  problems  relating  to  new  principles  of  con- 
struction, or  perhaps  I  should  <;ay  new  methods  of  construction,  because 
the  principles  are  old.  Brother  Sperry  has  given  us  a  very  bold  example 
of  that,  which  he  will  doubtless  explain  to  you  to-morrow. 

In  the  solution  of  these  many  and  interesting  problems  I  am  stjre  the 
member**  of  the  Connecticut  Society  of  Civil  Engineers  can  be  depended 
on  to  do  their  full  share. 

There  are  many  points  that  1  would  like  to  speak  about«  but  engineers 
are  a  busy  trilic.  Our  chairman  has  laid  out  for  you  a  large  amount 
of  work  to  be  done  to-day  and  to-morrow,  and.  therefore*  I  will  not 
encroach  uj»on  your  time  with  talk.  Engineers  are  trained  to  produce 
results,  not  to  talk,  1  might  add  that  special  training  is  a  very  important 
factor  in  the  development  of  the  successful  modern  engineer.  Mr.  Tracy 
and  his  colleagues  are  doing  tine  work  in  dcvelopmg  and  training  young 
engineers.  I  do  not  know  but  wc  should  charge  up  to  them  the  loss 
to  the  active  practice  of  our  profession  of  a  good  engineer,  1  refer  to 
the  temporary  abstraction  from  active  practice  of  Mr.  Ely  Ryder,  who 
has  been  transferred  to  the  training  department  of  young  engmecrs»  but 
Mr.  Ryder  can  be  depended  upon  to  do  good  work  wherever  he  is,  and  I 
believ^e  we  will  get  the  results  of  the  work  in  ditTercnt  form, 

I  want  to  ask  the  earnest  and  hearty  cooperation  of  the  members  jo 
trying  to  make  the  coming  year  as  successful  to  the  Society  as  the  dosing 
year  has  been.  If  wc  can  do  that  I  shall  be  well  pleased,  1  apologixc, 
gentlemen,  for  taking  more  of  your  time  than  I  ought  to  have  done^ 
and  thank  you  again  most  heartily  for  the  honor  you  have  done  mc, 

PltESiD£NT  Plkdehford:  Gentlemen,  wc  come  now  to  misceHaneous 
business.  Anything  which  you  hnve  of  interei«.t  to  the  Society  should 
be  mentioned,  any  changes  in  our  by-laws,  any  amendment  to  the  con* 
stitution,  or  anything,  no  matter  what  it  may  be,  comes  properly  before 
tlie  meeting  at  this  time. 

Mit  Malonev  :  Mr,  President,  1  move  that  so  much  of  the  Secretary's 
feport  as  refers  to  the  general  index,  be  referred  to  the  incoming  Board 
of  Direction. 

Motion  seconded  by  Mr.  Ford, 

President  Pvnderforo:  It  has  been  moved  and  seconded  that  the 
portion  of  the  Secretary's  report  relating  to  the  indexing  of  past  reports 
of  the  Society  from  1894  to  the  present  time,  be  referred  to  the  incoming 
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Idijiil  nl  Ihinh'.ii  Aii>  nmark??  \Vc  have,  you  know,  gentlemer- 
ijiiiir  jk  liiilr  lilir;ir\  -.f  niir  nwn  nr-w.  and  as  it  has  been  growing.  :: 
Ml  III  111   >rriii  ili.it   It   nunhl  U-  of  as>iftance  lo  have  an  index  properly 

|t|  r|i.il  I  i| 

Ml.  kit.i(ii.i.-  Mr  l*rr>i(ii-nl.  iK^c*  ili.'it  motion  include  power  to  act, 
til    Miiiptv  Irlrl  Inl 

Pt.i.MiiLNi  W  Mukrokn:    1  he  nioiii'ii  mr.ne  wa>  simply  to  refer  it. 

Ml.    M\ii«M\      I  will  m.ike  the  .imciuimi'in.  with  power  to  act. 

1  111-  1*1.1  Mill  \i  inni-nnc:;.  \.t  ^.^.^  i-  hcuTC.  tht  moiion.  It  if  moved 
iliai  i!..*  ni..i:.i  f!  :".'.Jc  xir.c  t!ic  ^^'.iT)  o:  the  >;»c:i-ty  up  to  di:e  be 
jwKii*.'.  \o  il;r  '.tiw    r.inTil  it   i  ■■.rr»::!or..  u  :h  pL-wiT  :o  act. 

Mu    \vfci.i;i       V,!     r:v> :.!.:■.:.  ]   a.-...":  '.ikt  ::■  7-1:;  l  matter  that  CoTAt 
MP  .'.1*   J.I.'  ■.■.:;s   :v"..-;    '.'u'   >,•.-■;■:*       ".    vi:.".:  :.    ■k-:-»-w   ::'  I   am  right  in 
ii;»    .....  .,i.\;.  ;m:.  .  :  :•.:.;  ;..:.•■:  .  :  :'■;   .\.:  >:  :::T'.-^r.  rt-ciriir.c  ibe  cour.tir? 

,^:  *.i:,N    ..V  :V  .N.',  \..    »   :.;.>  ;   .  ::  :   ...•:":r:    ifi  :r::r  what  I  have.  I 

\*    =,   ..;..-.-^    .-.  V     .■■,    :..;.  .i   ;    -. ■.■.!:    i!v   ^f-    :-   ::•!    :!j*   :-rit.  S:-:!: 

'»,  t.».' -,        ..    .:i,    >,'.'-,...■•      ;::    :...:';i:*;    :>    r.:~  •-irj.'oer^ed  :?  the 

;-•.'.•  ^.        ■^■ k.»    ■     -,    '....^.     .   ^•.■.—■.^    :.:.;■-»:  -.-  -l:  :.^  ih*  lel^erf  ire 

,.A.»,«,-  ..,'..  ,■.»■■.•-.     ::...     .:-,    >,.•-..-     -.:>■:.;    rr-i-zi    :v;r  th*   -■■::e 
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possible  lor  the  tellers  to  hnd  out  how  any  man  voted;  but  if  the  Sec- 
retiry  dimply  opens  the  blue  envelopes,  he  hasn*t  any  possible  chance 
of  knowing  the  contents  of  the  white  ones  and  the  tellers  havcn*t  any 
possible  chance  of  knowing  who  voted  them.  That  is  my  idea,  and  I 
don't  see  how  there  is  any  more  rcsponsibrbhty  on  the  Secretary,  as  he 
simply  hands  them  over  to  the  tellers.  All  he  does  is  to  take  oflf  that 
outer  covering, 

SECRETAiiV  Jackson  :  I  might  state  that  there  is  another  pouit  in  this 
matter  which  has  occurred  to  me.  At  the  present  time,  of  course,  tllc 
office  of  Secretary  and  Treasurer  is  held  by  one  man.  but  it  does  not 
necessarily  follow  that  in  the  history  of  this  Society  it  will  always  he 
fto.  There  may  be  a  time  when  there  will  be  a  Secretary  and  there  will 
be  a  Treasurer,  and  of  course,  if  there  is,  Mr,  Verrill's  suggestion  could 
not  be  carried  out,  uuder  the  prc*^cnt  constitution*  Tlie  Secretary  would 
not  know  which  envelopes  to  open,  and  which  not  to  open,  he  would 
have  no  means  of  knowing  the  financial  standing  of  any  member,  and 
therefore  he  could  not  do  as  Mr.  Verrill  says. 

As  for  changing  the  constitution,  I  am  very  much  adverse  to  it  We 
have  been  tinkering  with  this  constitution  for  about  four  years,  and,  as 
far  as  1  can  sec,  while  we  have  made  improvements,  yet  we  are  far  from 
getting  anything  perfectly  satisfactory',  as  I  have  said  in  the  Secretary's 
report-  Wc  thought  this  year  that  we  had  now  obtained  the  best  possible 
solution  of  nominating  and  electing  our  officers,  but  I  find  that  the 
nominating  ballot  has  not  worked  the  way  that  wc  expected  it  would 

■1  believe  in  leaving  the  constitution  and  by-laws  alone  for  a  year  or  so. 
and  letting  these  matters  work  themselves  out  Any  way,  it  doesn't 
require  an  amendment  to  the  constitution  to  do  as  Mr«  Verrill  says.  It 
b  a  simple  matter  of  difTercnce  of  opinion  as  to  the  construction  of  the 
constitution  as  it  is. 

Now,  the  Secretary  is  willing  to  be  governed  by  the  opinion  of  the 
Society  in  this  matter.  If  that  opinion  is  that  the  Secrctarj'  shall  open 
the  blue  envelopes,  that  is.  all  blue  envelopes  excepting  those  of  the 
members  who  are  in  arrears,  and  deliver  the  white  envelopes  to  the  tellers 
together  with  the  blue  envelopes  and  a  list  of  those  in  arrears,  why  he 

I  will  do  so,  but  I  don't  think  that  is  the  solution. 
Mr.   Vemmill:    That  is  entirely  my  idea.    It   does   not   require  any 
change  in  the  constitution,  it  is  simply  a  matter  of  interpretation. 
There  is  another  point  that  I  did  not  speak  of  at  first :    it  takes  very 
nearly  double  the  time  in  counting  the  votes,  and  it  is  generally  just  as 
the  meeting  is  in  progress ;    it  delays  tlie  meeting,  and  it  takes  from  two 
men  the  pleasure  of  being  present  in  the  meeting.    That  is  the  way  it 
works. 
Mk.  a.  B.  fItLL:    In  regard  to  that  matter,  it  seems  to  me  that  Mr. 

tVcrriirs  presentation  of  the  case  is  the  proper  one,  and  that,  it  scorns 
|o  me,  is  the  proper  thing  to  do.  So  far  as  having  a  separate  Secretary 
pmd  Treasurer  is  concerned,  I  don't  see  as  that  makes  very  much  dif- 
Icrencc.  The  Secretary  can  hnd  from  the  Treasurer  who  are  in  arrears 
and  who  are  not;  and  if  the  Secretary  opens  the  blue  ballots  and  leaves 
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ilic-  iiiluTs  !o  ilic  tellers,  it  seenifi  to  me  that  would  be  doing  as  the 
wmk  was  intciuled  to  \^c  done.     That  Rives  you  a  secret  ballot. 

An  far  as  ihan^iiiig^  the  constitution  is  concerned.  I  do  not  think  there 
IS  any  iKvasicm  to  do  that.  It  is  just  simply  a  matter  of  interpretation 
«»i  the  present  by-laws,  and  I  hope  that  that  interpretation  will  be  as 
\\\  \  mill  has  indicated,  by  the  Secretary  opening  the  blue  ballots  and 
pic-Nrniin^  the  white  hall»>t<  to  the  tellers. 

pKiMhi-M  Vi  NniKioKn:  ATk^w  uu"  to  read  this  section  of  the  con- 
nI  Mill  ion  to  \on  : 

"Sii  ^;  l\K*h  number  shall  sipvify  his  choice  of  candidates  on  the 
lulloi  and  K'tnin  to  the  Secretary  in  two  sealed  envelopes;  the  Scc- 
\'c\:i\\  shall  iKlner  the  bnllot>  unopened  to  the  tellers  appointed  by  the 
pvisuliiiji  oifti-rr.  the  inner  one  bcinci  left  entirely  blank." 

1 1  dors  not  s.\  e\vr\  c—.vi'.opc-.  ::  says  ballots,  and  each  is  to  be 
nu  loNC  J  \r.  ,r\\i]H'v  i:":vc!o:x,  sO  there  is  noihinc  but  that  can  be  done 
usidn  :hr  p'.\ Ncni  r.v.-.v::::::\v-.  If  y,-::  cion"t  >oe  m  to  have  the  Scc- 
ivi:4*. \  np,'.-.  ',W\\\  ■.:  :^crt  •.<  r.r.y  oV-'e-:T.^ri  tc-  thai,  why  ihat  can  be 
;^;,:^c»^'  J  'k'.t  v  :.:•  ..V  ;vf.,r.  :.>  ^''  VtrH-;  sLys.  t.-»  taking  two  men 
,vi  ,•;  t*i."  ::>.v::.";};:    N:  :  v.-.-  ;.v;.>-  r^-  k.V.  :hr.:  t:ine  by  the  President's 

\;i.\;!«,'-  w  ..X  .*.;:  ^•..  :v  .'.i-.^;  >  :*:.:  :r^i'>f  wh:re  er:ve^.'p£r,  if  j*od 
v,\  ?■  ,..  .  :.;  :X  :v\-.-ic  ." :  : '^:  >.-:rL  .:'  ZKTf7Z3?c..  It  co^t  right 
,'\v.  ;!',  S,vv  ;."x  V  .  .  v.v  :*■;.:  ::  -  r\:.:  :.t^:  tht:  zr^zr.  :?  T^n:  in  e:od 
v.-.r,!:::v;  ..",  . *v  Tv ..  ,  .  '  ."^  -;v:-iT  irT— 41  "'r  irieTT.  Tnrr.  ihert  w::i 
K  1',  ,Mv  ::.  :v  v,  .  •.  "•  <;  .'  'i  :rv^  v.'  v-z  Sc  v.-Tcei  bczarst  they 
•.  •,  -vv  c.*  V  >...:-.■  :"iv  "■•■  ■  .  "■•;  ?*:."."  ." :  r»:r?rt].nc  re=j:T- szch 
■.X  .*%^   ^.  "■,    •.      -.  •'     ••.  «^   .  -v-^  ..:  .    ji . -■:*  "iZK-TT  ".:  ir.-j  S^zreiary. 

. '.   K    ,-     *',    .   .■    .       ••     .■*•.      -^    \  •  r-  :*':^:r  t     :!n  :±:I-rs      Nr-ir 

V       '       N        ^  >.,    >•  ■  c.  ■-  "  -    ■ '   "Tnt   :i  i_i;  wrrk 
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PnEsroiNT:  Gentlemen,  we  tiiivc  plenty  of  time  for  any  other 
matters  which  you  think  advisable  to  firing  up.  We  have  more  time  now 
than  we  will  have  during  any  other  portion  of  the  two  days'  session. 

Mk.  Tracy  :  Mr,  Chairman,  t  don*t  want  to  delay  proceedings,  hut, 
as  yotf  say»  we  have  a  minute  or  two,  and  1  have  a  matter  1  should  like 
to  bring  up. 

In  comparing  our  proceedings  with  the  proceedings  of  other  societies. 
It  seems  to  me  we  cannot  help  but  notice  that  there  is  a  great  deal  in 
aurs  which  is  not  in  the  others.  I  think,  for  example,  that  the  discussion 
which  has  ju^t  taken  place  should  be  boiled  down  to  half  a  don*n 
sentences,  instead  of  being  reported  word  for  word.  It  ^ecms  to  me 
also,  that  oftentimes  it  is  not  desirable  that  everything  that  a  man  says 
in  one  of  otJf  meetings  <«hould  be  reported,  1  know  that  in  some  cases 
members  feel  rcMruincd  m  what  they  say  by  the  fact  that  it  is  going 
to  he  printed,  although  we  are  i>erfectly  willing  to  talk  among  our* 
selves  But  m  view  of  the  fact  that  it  is  going  all  over  the  country, 
much  of  what  wc  say  seems  to  me  too  trivial  to  be  printed.  I  think 
that  is  a  matter  which  the  Board  of  Direction  might  consider.  They 
can  make  an  improvement  along  that  line. 

The  President  :  I  think  possibly,  Mr.  Tracy,  that  the  incoming  Presi- 
dent and  Secretary  can  edit  this  informal  talk  out.  I  think  it  might 
be  a  very  good  thing,  and  I  don't  see  that  there  is  any  motion  necessary 
to  authorize  them  to  do  that,  l>ecausc  we  have  nothing  in  onr  by-law* 
saying  that  we  shall  print  every  word  of  discussion  that  might  arise 
here,  I  think  possibly  it  might  be  well  to  have  some  of  this  talk  edited 
out. 

Mr.  Burt:  Mr.  President,  there  is  one  point  I  wish  to  bring  up.  and 
that  is,  under  our  system  of  selection*  it  does  not  appear,  when  a  person 
is  voted  for  or  nominated,  and  has  declined. — his  declination  does  not 
appear  in  any  place.  And  it  seems  lo  me  as  though  tlierc  ought  to  be 
some  means  of  having  it  appear,  where  there  is  a  person  who  is  a  popu- 
lar candidate,  and  would,  unless  he  declined  the  office,  receive  a  majority 
or  a  large  number  of  the  votes— it  would  appear  as  though  that  ought 
to  appear  in  some  way. 

The  President:  Personally,  I  understand  you  fully,  and  I  think  it 
has  some  vcrj'  bad  features,  inasmuch  as  a  person  might  feel  restrained 
against  accepting  a  nomination  at  the  hands  of  the  Society  if  that 
nomination  came  down  the  line  four  or  five  miles  lo  him.  If  a  man 
docs  not  take  sufficient  interest  in  the  Society  lo  stand  for  his  nomina- 
tion, or  has  not  the  courage  lo  fight  it  through,  I  don't  believe  the 
Society  owes  him  the  publication  of  it.  That  is  merely  my  personal 
,  view.  It  might  operate  very  seriously  to  the  disadvantage  of  some  pos- 
lible  candidate,  and  had   he  the  notion  that  there  were  several  other 

ndidates  nominated  at  the  same  time,  everybody  receiving  over  ten 
otcs  being  nominated,  unless  he  received  more  than  ten  for  some  other 

Rce,  I  think  it  might  take  away  a  little  from  the  pleasure  of  the  man 

eceiving  the   nomination.     If  the  other  fellow  has  not  got  the  nerve 

nm,  or  a  sufficient  interest  in  the  Society  to  run,  T  don^l  think  the 
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'','!•  \t\  f  tiN*-^.   fiirii  4  j#at   on  the  b^ick.     It  is  up  to  you.   gentlemen,  to 

Mm  VVAfiMAM'. '  I  would  simply  like  to  inquire  whether,  when  nomina- 
li'iiiR  .Iff  \\\',\i\f,  if  It  ii  not  necessary  to  print  the  name  of  every  man 
«h;it  rriiivr-.  ovrr  \v\\,  wlictlicT  hc  dcsires  to  accept  or  not.  It  seem? 
Im  III!   lh;it  llir  iiiiir  fnr  liiin  to  say  whether  he  would  accept  or  not  would 

III-   iifht    ti'iriVIMK  till-  rliTtioll. 

I  Ml  pHKMiii'.Ni  :  I'ndrr  our  by-laws  we  are  supposed  to  notify  them 
ininti-ih^Hrlv  ;iflrr  tlirir  nomination,  and  if  they  don't  notify  us  of  their 
tti-i  hniiliiMi  nntnrili.ilrty.  ijr  reasonably  soon  thereafter,  it  is  reasonably 
«rth'  li»  jivMniir  \\\\\\  I  hoy  stand  for  the  office.  This  system  of  voting 
Win  innrlv  l«»  rinnniatc  that  liMij?-drawn  out  discussion  and  balloting  at 
tin*  niiMtuiH  Ibis  year  there  hn]>pened  to  be  a  peculiar  unanimity,  ^o 
\\\\\\  llu'ir  \\;«s  \\x\  e»Mite>t  Hni  it  is  very  unlikely  that  this  will  happen 
,iu.nn  I  hivr  will  probably  Iv  several  nominated,  because  anyone  recciv- 
n«it  oM-i  trn  lullot^.  unless  he  receives  more  than  that  for  some  other 
oJbro.  !*  nonnn;)ted  It  no  one  receives  ten  ballots  for  any  one  office. 
\\w\\  \\w  l^.vnd  ^>1  Puvetion  nomir.ates  at  least  two.  and  sends  out  their 
nunvs       riuv   xx,iv  oni    '-.iNt   e\pcr:;ne:u  with  this   system,  and  the  way 
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AFTERNOON   SESSION,  TI.TESDAY,   FEBRUARY    t4TH. 

The  President  r    GcnUcmcn,  the  meclitiR  will  please  come  to  order. 

The  first  paper  will  be  a  description  of  the  new  plant  of  the  Hartford 

Electric   Light   Company  at   Dnicli   Point,    Hartford*   Conn.     The   first 

^portion  of  this  paper  will  be  given  by  Mr*  Francis,  the  civil  engineer 

[>f  Westing  house.  Church,  Kerr  ^  Co* 

Mr.  Francis  happens  to  have  been  born  near  Hartford,  and  conies 
back  to  tell  us  sonietlnng  about  it. 

Gentlemen,  I  take  great  pleasure  in  introducing  to  you  Mr.  George 
B.  Francis, 

Ma,  Geokge  B.  Francis:  Mr  President  and  members  uf  the  Connecti- 
cut Society  of  Civil  Engineers,  I  wish  to  say  for  Mr.  Kent  and  myscH 
that  we  take  pleasure  in  being  with  yuu  this  afternoon,  m  making  your 
acquaintance,  and  partaking  of  your  hospitality. 

The  paper  which  we  present  will  record  ^ome  unusual  conditions 
found  in  the  strata  upon  which  the  plant  to  W  described  is  located,  as 
well  as  a  description  of  the  plant  itself. 

^1      Mr.  Francis*  paper  appears  on  page  86^ 

H  Phesidekt  Plxdckford:  Gentlemen,  the  balance  of  the  paper  will  be 
carried  forward  to  its  end  by  the  Company's  mechanical  engineer.  I 
take  pleasure  in  introducing  Mr.  Henry  R-  Kent.     (Page  93,) 

President  Punderforw;  Gentlemen,  are  there  any  questions  that  you 
would  like  to  ask  of  Mn  Francis  or  Mr  Kent?  H  there  are  any,  they 
say  that  they  will  be  very  glad  to  answer  them.  If  there  are  no  ques- 
tion •»,  I  desire  to  make  a  short  statement  regarding  our  next  paper. 

About  two  months  ago,  as  a  member  of  the  New  England  Street 
Railway  Club.  I  received  a  circular  about  the  proceedings  of  the  New 
England  Society  in  Boston.  This  paper  indicatt-'d  that  a  lecture  would 
be  given  on  street  railway  special  track  work  by  Mr.  Angerer  Thinking 
this  paper  might  be  of  interest  to  the  Society,  1  made  a  special  trip  to 
Boston  to  hear  the  paper,  and  after  hearing  it  I  was  unprcssed  with  the 
importance  of  obtaining  it  for  the  Society.  I  spoke  to  Mr.  Angerer* 
inviting  him  to  come  here  and  give  the  pat>er  He  said  lie  was  in  no 
manner  a  lecturer,  but  a  busy  commercial  man,  and  was  very  loath  to 
come.  I  finally  persuaded  him  of  the  great  favor  he  would  do  me,  as 
well  as  the  Society,  if  he  would  come,  and  therefore  we  have  him  with 
us  to-day» 

This  paper  deals  with  the  different  periods  of  advancement  in  street 
railway  special  track  work,  and  also  covers  somewhat  steam  railroad 
work.     The  paper  has  been  re- written  since  it  was  delivered  before  the 

^  New  England  Society,  so  you  arc  not  hearing  a  second-hand  paper. 

^H     As  the  President  ot  the  Society,  and  especially  as  a  Yale  graduate, 

^'^l  in\nte  graduates  or  undergraduates  who  are  here,  and  not  only  invite, 
but  urge  them  to  wait  ^nd  hear  Mr.  Angerer*s  paper.  It  is  entirely 
devoid  of  any  technical  work,  and  no  matter  if  you  haven't  been  here 
but  a  ycar»  it  will  appeal  lo  you  very  greatly  I  am  sure,  and  prove  of 
quite  a  little  interest  and  great  benefit  to  you. 


iHo  IWI,NTV-FIRST    AXMAL    MEETING. 

<rrtit)i  iiirii,  I  iiiUv  KTi'^^  pU-.t'^urc  ill  introducing  to  you  Mr.  Victor 
AiiKf  tfi.  V'nr  I'rrsjflrnt  :nul  Clencral  Manager  of  the  William  Wharton, 
fuiiint.  \  Co.,  whn  will  read  a  paper  on  the  de^-elopment  of  specia! 
it;i<k  v^nik  t»n  MriTt  railways,  and  its  influences  on  track  work  of 
ilrani  r.'iihoads. 

Mh  VitiMH  AN<;KKKk:  Mr.  President  and  gentlemen,  allow  me  to 
irni:itk  th;it.  in.  response  to  the  words  of  your  President,  I  was  not 
loiiih  to  fonu'  hrro.  On  the  contrary,  it  gives  me  great  pleasure  to  he 
hrir  III  ni^ht  I  was  iMily  l(»ath  to  repeat  a  paper,  and  therefore  con- 
I  hiiird  .iMtiw.Mils  In  re-write  it  to  seme  extent,  although,  in  the  main 
\y.\\\,  ii  i\  uh.it  1  li.jve  alre;uly  >aiil  in  Boston  a  month  ago.  but  I  still 
hniH'  It  will  Ih'  ot  interest  to  you  It  deals  with  specialty  in  track  work 
m   rnKnicrnni; 

Mt     Xumiii'v  \\\\X'r  :iy\x\\r<  on  ]Vipo  107. 

l\ivim\i  \\  MUkVoKi*:  iienilemen.  1  think  1  voice  the  sentiment  of 
the  Sot  u-t\  :\\u]  our  i;iieM^  m  savins  that  wo  owe  a  deep  debt  of  gratitude 
to  \\w  }Iku\\cuuu  \\)io  li,t\c  siven  t;*-  their  time  and  their  experience  thif 
;«tt«int«on      I  x:k\\  onl\   v;<\   :!-,.-it  1   ir:>i  this  evening  that,  as  our  guest?. 

:!u    :e:::s  c^i  legerdemain  and  juggling 
.'.:>v-.i'i^ior.  this  afternoon. 
•:iem:irrs  desire  :•:•  ask  Mr.  Angcrer 
/.  Tv    ;.:-.<wer  yo::.     He  has  covered  the 
.»:*.}    T.v ir:.  remains  ic*T  question*     If 
:-;:>:  :h::  y..::r  jc»ri!  c."»mnii:tee's  work 
;.-:  .'•:•:'. -.TIC  w!'".  mrc:  vr-rJh  the  reward 
'\-:\:v.L  : :    ■"•  i::-:r>er 
.     :.••    .  •■;i:ni*ir-    mb"     zrt    so   widely 
■v.  ■   -x  -•  ' .'.y ::.'.'■  \    :r   l  -tr-L!  wsy.  rhst 
-. -■     ■'     •     ;:•  •     :r.z.'-TT.'J.    rr^r.zizT  we 
-     V        -::r^:r   ::-  zht  ^i-"|-rt: 
■•■•■.»   ::••:'   v  .'.. 
•    ^     ■  .    .■    *.;:>:ni-?.?  Ivier  ?  F vr^rs-.ticT; 

*  -^      .1  *»::::   ::    ■  r  .irK  i>  « 

~.  .   -     v  -.     ^  •:  r:     V        :  r:  :  1    -'rt 
•■■:'      .•\:':r^   :ri:    v  i-v. 
•     —     •    ■;■■>      i^T-Z.     Z     rr    ■:•;     -"T 

•  V  •     :*^     ';  •■*.:■  •:•■:    :  v  '■  : 
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ANNUAL  BANQUET. 

Engineering  talk  was  tabooed  at  the  banquet  last  evening  at  Heublein's 
FCafe.  As  ex-Prcsidcnt  John  K.  Pundcrford  expressed  it,  "Throw  any- 
[thing  at  the  man  who  talks  engineering;" 

Ninety  members  of  the  society  gathered  to  spend  a  jolly  evening  in 
liting  old  friendships  and  enjoying  dinner  together.    The  menu  was 
ed  in  the  banquet  hall  on  the  second  floor,  and  was  as  follows : 

Cocktail. 

Blue  Points  on  Half  Shell. 

Celery.  Spaniish  Olives. 

Mock  Tunle  Soup. 

Broiled  Shad.  Creamed  Potatoes. 

Filet  of  Beef  with  Mushroom  Sauce. 

Green  Peas. 

Punch* 

Roast  Philadelphia  Capons. 

Cranberry  Sauce.  Julienne  Potatoes. 

Lettuce  Salad. 

Ice  Cream.  Cakes. 

Roquefort  Cheese.  Crackers, 

Coffee. 
Cigars.  Cigarettes. 

During  the  repast  considerable  commotion  attended  the  apf)carance  of 

tCount  Kreiger,  bag  and  baggage,  accompanied  by  his  assistant*  Youmar. 

I  "They    looked   as    though    they   had   just   come    over   the    WalHngford 

[extension/'    shouted   someone,  but   Mr   Pundcrford  announced  that   he 

would  make  it  all  right.     *'The  Count   will   not  perform   until  he  has 

had  a  ball." 

During  the  time  intervening  between  the  last  course  and  the  appearance 

of  Kreiger,  Mr.  Pundcrford,  who  was  master  of  ceremonies^  introduced 

the   several   speakers.     The   men   were   selected   at    random  and   no   set 

speeches  were  made.      He  called  upon  Henry  J    Kellogg,    "one  of  the 

I  originators  of  the  bunch ;  the  bunch  is  all  right,  but  let's  hear  from  the 

^^onginaior." 

Mr   Kellogg  said  in  part ;    "When   Mr.    Punderford  has  the  trolley 

ks  all  cleared  uf  snow  and  all  the  cars  running— ('when!'  shontcd 

ome   one   in   the   rear) ;    after  the   applause    Mr.    Kellogg  proceeded. 

*'And  has  no  local  committee  waiting  on  him.  he  comes  over  and  calls 

me  and  I  stand  it  because  John  smokes  giX>d  cigars,  you  know/* 

Brother  Morton  was  then  asked  to  speak  in  defense  of  his  assuming 

Jlo  wear  the   "glad  rags/'     Mr.  Morton  delivered  Mr.  Corson*5  speech. 

When  William  R,  C.  Corson  was  himself  called  to  the  floor,  he  taid: 

"I   did  not  tell   Morton  to  make  any  such  speech  as  that."     He  then 

Iredted  in  dialogue.  **Matoney*s  Brindle  Cat/'  which  drew  great  applause. 


1^.2  't'AKSlY'tlkrr    ANNU.^L    MEETING. 

T'Jwin  U  fftkv"^  *i\  Ifartforrl  then  expressed  the  appreciation  and 
ilijinkf.  't\  \\\r  vi.ititiK  memUrrs  for  the  excellent  occasion  afforded  them 
■Aui\  \i,x  !h«-  '-Iforfs  of  th«!  NVw  Haven  memhers  in  their  behalf. 

Mt  \Villi;ifn  SiKTrythcn  ••anK  "Good  Bye,  My  Blue  Bell."  accompanied 
liv  tlir  |ii:ino  from  the*  Holt  orchestra,  which  was  present.  A  storm 
»»f  ii|i{il:imr  KTiTtrd  Mr.  Spcrry  a^  he  sat  down,  and  as  an  encore  he  sang. 
"I  'p  III  ;i  Cfti-oaiMil    Trrr," 

Af  llir,  MiiHinrc  llio  sprcch-inakinff  was  cut  short  by  the  announcc- 
iiH-m    fnmi  Ml.    PnndcTfr>rd:    "Gentlemen,  you  may  look,  but  must  not 

ll.'HIilli-  " 

riu-  « 'niiin  Kiri^rr  nf  \rw  York,  and  Youmar.  the  Oriental  juggler, 
IiikI  !ip|>ranM|.  At  lirM  the  hoys  wore  inclined  to  guy  the  old  gentleman. 
\\\\\\  flir  (irnnan  aooent  autl  long  hair,  hut  he  had  not  operated  for 
ihin  lu-nelit  with  a  pack  of  cards  for  more  than  two  minutes  when 
\\w  hnnv**  was  his  to  a  man.  His  card  tricks  were  beyond  all  fathoming 
t\\\\\  \\W\\  \w  \\\A\\c  tilings  di»iap]x\nr  men  began  holding  on  to  their 
w.^t»lto^  and  nioncx.  Youmar  was  right  there  with  all  the  goods,  and 
hoth  n^'n  xxrtv  jjivrn  much  applause  and  praise  for  their  very  clever 
^^l^^k  Ww  evoniUK^  program  v^loscd  with  the  departure  of  the  count 
and  tlv  nwmlvvv  \c\\  \\\c  hall  wondering  how  he  did  it. 

\inoiis  tliovo  jMVM-n:  wore:  \V'.!:^-.r."i  R.  C  Carson.  Hartford:  F.  H. 
l''iN\\.>-.;!i.  \*xx  Hsvon.  V  G  Sue'.'.  lianford:  Charles  M.  Crawford, 
V<  .'t  VI  t  ot>; .    I  nN^ rgc    H     \  1 0 1  c a n .   N  c xx    H  ax-en :    Char' es   R u  f  us    Harte. 

:or.^-:    G    E.  Verri!!.  Xew   Haven; 

r.-.r-.-.r.s,  Xtw  York  City:    George 

y\ir::.  New  Hlvct*:    Charles  F. 

'.  Ncv^    liixtz.:    F    L    Frrd.  Hart- 

.v;:-      r.^v:r.  7"    GrEvrs,  Hirtford: 

:■    \.     Sl!".:v£-.  ."r .   Ntw   Haven: 

'      7  - :; n S :: ". : .  N  t  w   H  i v*-  :    d.  ':\ 

•*■.-       7T^:.rci  ri   5iir£.  rlir::?rf: 

*  -.v  ■  ■>••    Vn  V  V    \  V  v^    '^  .  -v      ■  .  •  ■     ♦',.    s.;  :*.    Ncv   Yr»ri; .    Frzr.k:  X- 

\.  "         '  ■         \      "'v.      ''-•■.<.,•       7*.;;"'r^  ?v    "v  .'."'i   Xr-rxri^k: 

"  ■■  ■  •       V      ^    -*  .-.,    >;.>••    ■        ■  .'.■  ^'■^yit-j'r-^   PiT'ticrrir-r:     '^'^il'.tz 

'  ■     -    '-     '^  ■  !^^.  ^  .         ■    j^  ^.  r,  '.    \  \     :-\i-vr      W.L.-Z  Z    Vl"tr. 

\»  ^^  •         •  »         V         ^  :     ■     1         ^       \        .    ■'■,-...:  7;       V        F       yjliym       XiTT 

•  ■•.  ■  •       'v  V         N  .  «  -.-•  ■     .I**;-      -.      ?'.".-*V"T.     Sp~~XT*:  i: 

V  *   ■      ■      '■  ^ -s  S.  ■     ■       f      :;:.-:';■      Xrv     V.iviz- 

■w—^"--    "■■»*'*v    >.r-'r:       7    r".    I.tTT-". 
N    ■  ■       ■.    X      ■..  -::        ^■— L' —    Ivl     T,.'.i£':i. 
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MORNING  SESSION.  WEDNESDAY,  FEBRUARY   15TH.   1905. 

P1CKSI0KNT  Fundcrford:  Gentlemen,  the  meeting  will  please  come  to 
order,  Before  hearing  any  of  these  papers*  I  desire  to  correct  an 
omission  on  my  part  yesterday  in  forgetting  to  mention  to  the  members 
of  the  Society  the  work  that  has  been  done  by  the  Assistant  Secretary. 
He  has  been  of  the  very  greatest  assistance  to  me  during  the  past  year. 
Mr.  Ryder  has  spent  a  great  deal  of  time  in  securing  advertisements  for 
our  pubh'cation,  without  which  our  financial  standing  would  not  be  as 
good  as  it  is  to-day.  Me  has  assisted  mc  very  greatly  in  every  way 
poftfiblCp  and  1  desire  to  take  this  time  to  thank  him  most  kindly  for 
his  efforts. 

Is  there  any  business,  gentlemen*  which  w*as  not  Bnished  at  yesterday's 
meeting  which  you  desire  to  take  up  this  morning  before  going  into  the 
reading  and  discussion  of  these  papers? 

Mr*  KelloCiG  : ,  Mr.  President,  if  I  am  in  order,  and  if  it  is  a  proper 
time.  I  would  like  to  move  a  vote  of  thanks  to  Messrs.  Francis  and  Kent, 
who  wore  interested  in  the  first  paper,  and  Mr.  Victor  Angcrer.  on  street 

I  railway  work,  for  their  kindness  in  coming  here,  and  our  appreciation  of 
the  excellent  papers  which  tliey  dchvcrcd,  and  that  the  Secretary  be 
re<jucsted  to  put  this  motion  in  writing  to  that  effect. 

I      Motion  seconded  by  Mr.  HifL 

'      Motion  adopted  unanimously. 

Mr,  Morton*  ;  Mr.  President,  I  wish  to  call  the  attention  of  the 
Society  to  what  struck  mc  from  my  own  personal  experience,  as  some- 
thing  which  perhaps  might  increase  tlie  membership  and  be  of  benefit, 
and  that  is,  the  modification  of  the  present  method  of  electing  members. 
According  to  the  constitution,  applications  for  membership  must  be 
made  twenty 'onc  days  before  a  meeting  of  ibc  Society  The  only  meet- 
ing that  is  authori2cd«  the  only  regular  meeting,  is  the  annual  meeting 
once  a  year,  which  means  that  you  can  elect  members  once  a  year. 
Practically  this  has  been  cut  in  two  by  the  summer  meeting,  so  that 
now  you  can  elect  a  member  every  six  months,  provided  his  application 
is  in  twenty -one  days  Iwforc  that  meeting  h  strikes  me  that  that  i*  a 
long  wail  for  a  man  who  desires  to  get  into  the  Society,  and  sometimes 
you  forget  that  you  must  apply  just  twenty  one  days  before.  I  know,  in 
my  own  experience,  I  applied  for  membership  a  year  ago.  and  I  was  elected 

^iome  lime  in  August.     Perhaps  in  my  case  it  was  a  very  worthy  delay. 

but  I   had  an  experience  when   I   made  an   application   for  my   fricn4 

Ir  Crawford,  a  man  I  thought  a  desirable  member  of  the  S<xiety;    he 

an  engineer  and  general  manager  of  the  Central  New  England  Rail- 

Pfoad   Company,  a  very  busy   man.     He   signed  the  apphcj»tion»  and    I 

|l»elieve  it  is  now  reposing  on  his  desk,     lie  forgot  to  put  it  in  twenty- 
cic  days  before  the  meeting,  and  he  naturally  forgot  to  tell  me  to  put 

III  in.  I  also  understand  that  it  takes  a  year,  or  tn  case  of  the  summer 
ling  half  a  year,  to  change  this  constitution.  Now  if  you  art 
change  the   method  of  electing  roembcra.   it   is  not  a  thing  to  be 
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and  iti  so  doing  we  can  appreciate  the  value  of  the 
cicty  a  great  deal,  and  in  that  manner  only. 

SErnKTAUY  Jacksok  :    Mr.   President,   1   would  like  to  speak  on  ihit 

matter     As   I    understand   Mr.   Morton's   idea,  this  resolution,   as  pre- 

nted.  is  to  go  tnto  effect  at  a  special  meeting,  to  he  called  by  the  Board 

9f  Direction.     Now,  in  order  that  that  amendment  may  go  into  effect 

any  meeting  inter>'cning  between  this  one  and  the  next  annual  meeting* 

is  necessary,  according  to  the  constitution,  that  the  committee  present 

amendment  in  writing  at  this  meeting,  and  that  it  he  discussed,  before 

^  action  can  he  taken  on  it  at  the  next  meeting. 

Presidknt  Pundrwokij:    I  take  it  upon  niy^iclf  to  say,  because  I  had  a 
sli|{ht  talk  on  that  subject  explainuiy  that  point,  and  Mr.  Morton  said 

Khc  didn't  care  to  draw  that  up  to-day  hastily,  knowing  that  it  should  be 
•igncd  by  three  mcmk^r^  and  read  and  discussed  and  lltcn  sent  out,  and 
■lien  voted  upon,  but  he  desired  that  it  be  given  more  time,  greater  con- 
sideration than  he  had  time  to  give  to  it  to-day»  That  was  your  idea, 
Mr,  Morton? 
Mil  Morton:  Yes. 
The  PsEStnENT:  So  he  a:^ks  merely  to  refer  tin>  u*  uic  Board  of 
Direction,   who  will  act  as  a  committee  to  draw  tliis  amendment   and 

Pubmit  it  to  the  first  meeting,  when  you  will  have  an  op  pi)  rt  unity  for 
[jscussion,  and  at  the  next  meeting  it  will  then  be  voted  upon  according 
5  our  by-laws. 
SEcaETARv  Jacksok:   Is  that  your  idea,  Mr.  Morton? 
Mr,  Morton  :   Ycjj.  1  tliink  that  is  the  only  way  it  can  be  done, 
TuE  PRSStUENT:   He  don't  desire  to  draw  that  to*day,  because  he  hasn't 
given  It  suflicicnt  thought. 

•  Motion  adopted  unanimously. 
The  Presidkkt:  If  there  is  no  other  business,  gentlemen,  we  will 
proceed  to  the  reading  of  these  papers  and  the  discussion  of  the  same. 
1  say  discussion,  and  I  sincerely  trust  that  there  will  be  discussion. 
Vou  haven't  come  here  to-day  to  sit  here  like  a  lot  of  stntcnbottJes, 
and  bear  these  papers  read,  and  then  run  away  without  saying  anything. 
Vou  arc  to  ask  any  question  that  seems  oi  interest  to  you,  or  on  any 
points  that  will  possibly  arise  from  these  i)apcrs;  t^ccause  some  other 
bashful  friend  may  be  sitting  alongside  of  you  and  might  wish  to  a*k 
that  question,  but  thinks  it  is  too  trivial.  Any  man  that  has  the  nerve 
to  ask  the  question  should  ask  it.  l)ecause  be  may  be  asking  the  very 
llicstion  that  his  bashful  friend  next  to  him  desires  to  ask- 

Ml,  A.  B.  Hill:  Before  you  take  up  the  discussion  of  the  papers,  1 
i^ould    like   to    make   one   motion,   and   that    is  that   the    Secretary   be 

guested  to  present  a  vote  of  thanks  to  the  Faculty  of  the  Shctiield 

:icntific  Sclniol  for  the  courtesies  they  have  shown  us, 

Motion  seconded  by  Mr*  DaboJl 

Motion  adopted  unanimously, 

Mr.  a.  B.  Hili.  t  It  occurs  to  mc  that  there  is  one  other  pomi ;  I 
Oliccd  in  reading  over  the  minutes  of  the  last  annual  meeting  that  the 
President  appoints  an  Assistant  Secretary,     If  I  may  have  that  privilege, 

would  like  to  re-appoint  Mr.  Kly  M,  T,  Ryder. 
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I  J^/»  I  -A  L;.  I  V    I  IH>I     ANNI/AI-    MKKTIXG. 

I  Ml  I'l'i  ipi  ■.  I  \n\i  oMilfl  iV)t  ilo  liottiT.  lliai  i"^  iu>t  necessary  n> 
.1  tiwiinii       I  III     I-   imrrly  an  cviilriKV  of  tlu*  President's  good  judgmviu. 

Mt  t  li.iilr  \.  I-rrry's  pain-r  nn  tin-  New  Haven  Filtration  Plant. 
Ii.i\iiii'.  Ih  I II  II. id  ;it  !ln-  pn"\ion>  nuitin^i,  wiih  your  permission,  we  will 
mtiil  I  In  1 1 -.11  It  M|'  111  Mr.  I'rrry''i  paper  at  the  present  time.  T  ask  yrm  t-.* 
npiii  ilir  puurjcliM^is  |»y  A  diM'u^«»ir»n  iif  Mr.  Fcrrv's  pajK-r.  Mr.  Hil".. 
will  Mill  nut  -.t-iii  tins  |i;dl  rollinij;  please? 

I  »i  I  n  ■.mil  will  111-   I'linml  mi  \m\}Iv   i.^>. 

I  HI  rKi*.iiii  Ni  .  llure  is  one  pa|KT  which  was  received  too  late  t'-r 
pMhlit.itiuM  in  tlir  hnlletni  ihriuinh  a  misapprehension.  The  writer  did  n'-i 
it.ili  V  th.ii  wr  wiu'  >;nnin  to  press  ;it  the  time  we  did.  and  therefore  rh:.: 
p«pii  li.i'.  niM  I  urn  punii'tl  In  v^riler  to  make  sure  that  e\ery  iiu 
t«*%riM-s  tint  p.ipei  .11  this  meeimji.  I  would  ask  Mr.  Edward  H.  Ewr:: 
lo  u-.»d  Ins  p.ipii  i»M  leliphono  envi'.nirrinj;  Mr.  Everii  has  !»cen  !;vip::ii; 
ill.. I  \\w  iiutjini;  \\i«;:!d  W  i!ol.i>i-,i  s..  ';,.i:v;  that  l:e  wouldn't  Ik*  ca'.-cd  o". 

Ml     I  \,:;;  v  r -iv  :    .ii»;\.i!s  ,:•.  p.jcr  ;'5 

\  uv  rK*s:;M\.  \\  \\-x'\c  .-.'. i  ■.■.-  ■.•:l:iT  i^-estiv-T^s.  I  w:!!  a-k  Mr 
tini;on   lo  •,^M,i  !vx  •.i.;;v'.   .v:  :\-x  K^rcc'.'.\\:c)\  Siwcr  Syj>:cr:i 

Ml     \,!,v;.'-x   V   i\..-.v  :    .p:\..vs    .  ■■.    -....Ci    .?^^ 

I  1,1  i\:s.;^i\.  V-.-:  ,'»  .  ..-,  :■;?;  ..:\\  ./i^::  :>  ''..^'  y  v.  v.  -j! : 
\,    ;,•    .  v"v 

.T.I    r^v:  V  ."»•  \  ■        Vv  :  ■  »    .  ■•  .    "<»:"■.*:  ^     '..:i.  ".■■  t  ■•:       ■:::::  :/.*  rtid- 
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Mk,  CutisoN ;  Before  we  adjourn.  I  should  like  u*  rxpn-HN  to  yuu,  and 
1  think  the  whole  sixiety  will  join  with  nic»  in  an  expression  of  apjirc- 
ciAiion  to  the  retiring  presiticnt  and  ihc  ofliccri  uf  the  committee  who 
have  had  this  meeling  in  charge.  We  have  nit  of  us  hiid  sl  very  good 
lime  and  t  would  hkc  to  move  a  vote  of  thanks  to  the  ofEccrs  and  the 
committee. 

Mr.  Giwvts*:  I  would  like  to  second  that  motion.  1  have  had  thai 
m  mind,  and  it  just  exactly  voices  my  sentiments. 

The  PaEsiDENT:  It  has  been  moved  and  seconded  that  a  motion  as 
made  by  Brother  Corson  he  adopted,  and  that  a  vote  of  thanks  he  given 
to  the  local  officers  and  comnultec  for  the  arrangements  made  for  thi§ 
mcetmg. 

Motion  adopted  unanimously. 

Meeting  adjourned. 

After  lunch  the  memhers  look  cars  and  visited  the  Filtration  Plant 
and  the  works  of  the  Gas  Light  Company.  The  trip  to  Waltingford 
was  omitted. 

Ill  the  evening  the  members  gathered  in  North  Sheffield  Hall  and 
listened  to  Mr  Knight*s  paper  on  the  Continental  Compressed  Air 
Company  plant  at  Norwich.  Coiui, 
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SUMMER  MEETING. 

The  Summer  tneeting  held  at  New  Haven.  August  to.  was  attended 
by  abotit  one  hundred  members  of  the  Society.  The  meeting  waj*  called 
to  order  by  President  Punderford  in  North  Sheffield  Hall  at  10,30  a.  m. 
Heading  of  minutes  of  previous  rnteling  omitted,  they  having  been 
printed  in  Annual  Proceedings,  The  followiiTg  new  members  were 
elected:  Wtlliam  H.  Barker,  Hartford:  Charles  H,  Berry.  Jr,  New 
Haven;  Clarence  M.  Blair,  New  Haven;  Clinton  W  Bissell,  Brooklyn, 
N,  v.;  William  J  Blatchley,  New  flavcn  ;  lliojnasC  Brett,  New  Haven: 
Lewis  B.  Comstock,  Bridgeport;  Orrin  F,  Cooley.  Springfield,  Mass.; 
J,  Louis  Gregory,  Greenwich;  Charles  R.  Hart.  New  Haven;  Samuel 
Higgins»  New  Haven;  Harr>'  T.  Kehr,  New  Haven;  Walter  H.  Law, 
Bridgeport;  W'aller  S.  Morton,  New  Milford;  Michael  Nagel.  New 
Haven;  William  S  Pardee,  avsociaie.  New  Haven;  Qaudius  W  Pendlc* 
tun^  Yantic ;  Lewis  R.  Rights,  East  Haven ;  Richmond  F„  Slade. 
Hartford;  John  IL  Soehrcns,  Bridgeport;  Jame:^  D,  Southworth,  New 
Havctt;  John  M.  Su  lit  van.  New  Haven;  John  F.  Trumbull,  New  Haven; 
Albert  M.  Turner,  New  Haven. 

Mr,  Chas.  A.  Ferry  then  read  a  paper  on  The  New  Haven  Filtration 
Plant,  which  appears  on  page  t  of  this  report. 

A  vote  of  thanks  was  extended  to  Mr,  Ferry. 

The  members  then  took  cars,  which  were  fumisiied  through  courtesy 
of  ibe  CouHolidatcd  Railway  Company,  lu  the  site  of  the  works,  where 
the  plant  was  inspected.  .\t  the  works  a  lunch  provided  by  the  New 
Haven  memlK*rs  for  their  guests  was  partaken  of.  The  members  then 
took  cars  to  the  plant  of  the  New  Haven  Gas  Light  Company,  where 


iKK  /  wf.N'i  v-»  ik-'i    .\\.\r-.\i.   MKKTixr,. 

Ill'  'liif#iriit  fi;itiir#-  wrn-  «-\|«];iiiK-(I  Uy  ProsiHent  N'etileton  and  Mr. 
II  S  Snuinit],  n-Mlriii  tiiKiiicLT  fur  the  Riter-Conley  Manufacturing 
<  <>tii|i,iiiv,  (Ir.i^iicr^  aii'l  l>inir|rr>  nf  the  works.  They  then  proceeded 
It  I  S;iviii  K'irk,  wlirrr  rliniK.T  was  st-rvefj  .it  MoegHng's  Beach  House, 
i\Ur\  whirli  iliry  iMijoyrd  the  Iiospitality  ni  President  Pundcrford  and 
\r;ifrd  till-  dilfrn-nt  ainiiscnu'ni  features.  In  spite  of  the  weather, 
whu  li  wa-^  ahnniiiialilr.  the  menihers  voted  it  one  of  the  best  excursions 
ivn  hell!  hy  the  Society.  Ainon^j  those  present  were:  A.  B.  Hill.  Xew 
Il.ivin;  havid  hanKctt,  New  Haven:  Kdward  DiUon,  New  Haven: 
tirn  H  Ihshnp,  MiddU'ti»wn:  I'.dwin  I).  (Jraves.  Hartford:  M.  X. 
HakiT.  Nrw  Vnrk  ;  (Jen.  K.  Crandall.  Xew  London:  Henry  J.  Kellogtr. 
New  llaxen.  Moses  Jo>.  New  Haven:  L.  \V.  Burt,  Hartford;  R.  X 
I'laik.  H.iilioid:  John  T.  Henderson.  Hartford:  Waher  A.  Brown. 
Spnnjiheld.  Masi. ;  Honr\  K.  Ituck.  Hartford:  (iei>.  1',.  Smith.  iVrby; 
How  .ltd  !•"  While.  New  Ha\en:  Alexamler  Cahn.  Xew  Haven:  A. 
\N  lUKini  Spnrx.  New  Haven;  li,  V..  Verrill.  Xew  Haven:  F.  S.  Luther. 
HaiM«Md.  .1  r  Kni>:Iit.  Klhnviton:  Krnest  \V.  \\"ipi»in.  Xew  Haven: 
\\  I  Spencer.  Xew  H.wen:  V.  J.  Kunjiee.  Xew  Haven:  J.  D.  S-.'Uth- 
woitl^.  New  H.nen.  i'  H  l^eirv.  Xew  Haven:  Ivmi!  C  Buscher.  Central 
\.*;;e\.  X  N  .  P  1'  B::n^iv.,ii'.c.  IVrby :  Xrsthav.  Cr.eney.  Camhr.dce. 
M.»sv  .     1  ;i   \\ '-;:•.,  ^.    \^'>\    ii,»\c:'. 

O'.    \,^x,•vX■,    ■.»^.   ,.!','.:    ^-vix    -.-.i  :-.-.1k  •■-.   "v    ri -j»  ■ri>e   !•  ri:'.   :".\  ::a::  ■" 

1  ;.'»•■•   ^^:     1  ,!«  ■    ". ^    i!:.".\.v    »"  ■  \  :  i--.*:  ••(■.:.  \  mTi  .:  :V.e  >::t-  ■■!  :;:e  r.ew 

S:  ..;v,"    ;^»  v.-^^    ;■•»    4  .■:--.\:  V.  :    :  x;:    ..:    :^..7::.r'       .'r.\.\    L^^tr.v-'.zi   it 
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ington;  J.  C  Tracy,  New  Haven;  C.  H.  Bunce,  Hartford;  G.  E.  Verrill, 
New  Haven;  George  W.  Freeman,  New  London;  J.  Frederick  Jackson, 
New  Haven;  Edwin  D.  Graves,  Hartford;  C.  W.  Eddy,  Thomaston; 
A.  Clark  Hall,  Hartford;  J.  T.  Shaughnessy.  Hartford;  J.  T. 
McKnight,  Rockville;  George  E.  Manning,  New  London;  Shepard  B. 
Palmer,  Norwich;  G.  A.  Parker,  Hartford;  Raymond  F.  Bennett,  Port- 
land. Me.;  J.  D.  Southworth,  New  Haven;  John  F.  Trumbull,  New 
Haven;  Charles  S.  Farnham,  New  Haven;  Walter  S.  Morton,  Charles 
M.  Crawford,  T.  C.  B.  Snell,  J.  W.  Phelps.  M.  H.  West,  E.  T.  Duncan. 
James  B.  Thomas,  H.  G.  Clark,  R.  E.  Slade,  Henry  R.  Buck,  Edwin  J. 
Jones,  all  of  Hartford;  A.  H.  Terry,  New  Haven;  C  H.  Berry,  New 
Haven ;  John  H.  Wickersham,  Edward  M.  Stone,  L.  W.  Burt,  H.  K.  Lee, 
John  T.  Henderson,  all  of  Hartford. 


List  of  Members* 

With  AddreMes  and  Dates  of  Election. 


Mcnihrri  arc  particularly  requested  to  inform  the  Secretary  at  once 
cif  any  clinnKc  in  address. 


HONORARY   MEMBERS. 

iHIITENnKN.  rROR  RITSSFXL  H April  20,  1901 

iVdti  %yi  ShrrtioM  Scicntitic  School  of  Yale  University,  New  Haven,  Conn. 

I'LARK.  KIH;AK   June,  1887 

rutnam.  Conn. 

Cl.ARK»  jrOHN  K April.  1884 

r»»f.  Mathf^maticK^  Kmct-iiu*.  at  Sheftield  Scientific  School.  Yale  University. 
South  Terrace,  Lonfrtneadow.  Mass. 

MIZCvV^R Al  \\  OKSMOXn Jan.  8.  1901 

Kn(rine<^T  S^tdbwry  IViviwon,  Metropolitan  Water  Board. 
Kr<s%kline.  Mass. 

t'ROsT.  i;i-:<>ifttt;K  h April.  1884 

TSvsidetit  KnpirKynns  Ncm-ji  rnhlishinf!  Co..  Xew  York. 

HA^IKV,  1>R    AKTHVR  T    .\pril  io,  1901 

rVwit^K^nt  VsiV  I'Tin»<TSit>.  Nen   HaA'm.  Conn. 
^rVTHWVAV,  T^FM.W^N    r     Anc-  14.  1900 

St«TDford.  O^nn. 

HAVNVS.  Vm^  \R1>  1  Jan.  14,  1S90 

i^nbxir>.  N.  H. 

Uri.U  "RRAl"^!  V>    It  -Kpril  2»4 

T^  wicorkn-t    0/»nr. 

rVTTKV.  \\  U  n  \V.  1  lan.  la.  -.^^ 

v^v']  V^nc'T^^V' ■  Salrsh«ir>  .  C-onr* 

SVNMOrR.  \\-;i'.  -vAi   ..  Feb    cu  ZK-^ 

Kji''-.v>'    *.".'»n^iT»i«v'i%nc'.     Ridcrtv-Ui,  Conn 

SKlNVVR.   TK^VV  V  lat    t^   :oor 

V',^'t■•^'ia    ^1;!^-  ,-».   tHi    >"n»nnj»<"inc  Rrco-d.  "Nefr  York. 


liff  EMBERS. 

\n\>!V.    WTTM'K    \  1m;    t,    tok 

SiirN.---intr'n*^i»r:  «.  S»rp>er^.  Snnnimeki.  14wh» 

\!>\X!v     7rni>    I  Juh    rfi    -f»oc 

CV:  rTnHTT<v   Ha^tfnrfi    M fttw'h^r^ter  atid  Ititolmlle  TuuawJiiTt    Ct... 
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STODDARD,  RAYMOND  FRENCH Jan.  9,  1900 

livil  Engincrr.  N.  Y.,  N.  H,  &  H.  R.  R.,  Bridgeport,  Conn. 

S  n  )NE,  EDWARD  M July  18,  1899 

With  U.  A.  Wolcott,  Hartford,  Conn. 

SILLIVAN,  JOHN  M Aug.   10,   1904 

Civil  Engineer,  .\.  Y..  N.   II.  iw  Ji.   R.  R.,  New  Haven,  Conn. 

TAYLOR.  LrCTAN  A June,    1887 

Civil  Engineer  and  Contractor,  Boston,  Masts. 

TAYL<  )R.  WILLL\.M  T Feb.  9,   1904 

Civil  Engineer,  Hartford,  Conn. 

lERRY,  ALFRED  H Feb.   11,   1900 

Division  Engineer,  N.  Y.,  N.  H,  \-  II.  R.   R.,  Now  Haven,  Conn. 

THOMAS.  JA.MES  B Jan.  9,   1900 

Civil  Engineer  and  Surveyor,  Hartford,  Conn. 

TRACY.  JOHN  C Jan.  9,   1900 

A!i.Mst;int  Professor  of  Structural  Engineering,  Yale   Univcruity, 
New  Haven.  Conn. 

TRCESDELL.  WALTER   E June   11,   1898 

Civil  Engineer,  Norwalk,  Conn. 

TRIMBILU  JOHN  F Aug.  10.  1904 

Civil  Engineer,  N.  Y..  N.  H.  &  H.  R.  R.,  New  Haven,  Conn. 

IIRNER,  ALBERT  M \ug.   10,  1905 

Civil  Engineer,  New  Haven,  Conn. 

INKELBACH.  MAX  J Jan.  9,   1900 

.\rchitect  and  Civil  Engineer,  New  Britain,  Conn. 

VERRILL,  GEORGE  E Feb.   11.  190a 

r.  .S.  .Xiisistant  Engineer,  New  Haven,  Conn. 

\<)RCE.  CLARENCE  B Jan.    10,   1899 

Jt»hn  F.  Kelly  Engineering  (.'«•.,  New  York  City. 

WADHAMS,  JOSEPH   1' Feb.  9,   1904 

Civil  Engineer,  Torrington,  Cimii. 

WADSWORTH.  A.  R Oct.  27.  i8«6 

Civil  Engineer  and  .Surveyor,   Karmington,  Conn. 

W.\RI),  EDW.\RI)  T Jan.  9,   1900 

Consulting  Engineer,   Brid^reix^rt,  Conn. 

WARDWELL,  FREDERICK  S Feb.  9,  1904 

Civil  Engineer.  Stamford,  Conn. 

WASHBI'RN,  ALBERT  I .' Jan.    10,  1899 

City  Engineer's  Office.  Hartford,  Conn. 

WEAVER,  HALSEY  A Jan.   w.  1897 

Civil  Engineer,  Clinton.  Conn. 

U  ELTON,   NELSON  J April.    1884 

Civil  and  Hydraulic  Engineer,  Waterbury,  Conn. 

WEST,  MYRON  H Feb.  9.  1904 

Civil  Engineer.  Hartford,  Conn. 

WHEELER.  (HAS.  A Jan.  8.  1901 

Prof,  iif  Mathematics.  C«mn.  Agricultural  College.  Storrs,  Conn. 

WHEELER,  FREDERICK  I Aug.  27,  1901 

1-.  S.  Engineer's  Office,  New  London,  Conn. 

WHITE.   HOWARD  E Feb.  9.    1904 

New  Haven  Gas*  Light  Co.,  New  Haven,  Conn. 

WHITNEY,  ELI    March  30,  1900 

President  New  Haven  Water  Co..  New  Haven.  Conn. 


2CXJ  1WKNTV-FIRST   ANNUAL    MEETING. 

WMiroN,  FKANK  VV Feb.   14,  1905 

AfMocifttc  Member.     Architect,  Hartford,  Conn. 

\VM»MN.  hRNKST  W March  30,  190c 

hfrnnd  AMiitiint  Bridfce  Engineer,  N.  Y.,  N.  H.  &  H.  R.  R., 
Nrw  Haven,  Conn. 

Wll.c  c)X.  MAUMI  M Jan.  8.  1901 

City  Engineer,  Middletown,  Conn. 

WII.KF.?*,  J.  K April,  1884 

City  Engineer,  Nem*  Rochelle,  New  Vork. 

XMKTII,  THF.ODORK   July  18,  1899 

Superintcn«ienl  Public  Parks,  Hartford,  Conn. 

NNOMOTT,  HKNRY  A July  18,  1899 

Me^'hanical  and  Cix-il  Engineer.  Hartford,  Conn. 

\\»>iM\  rU.\S.  N .^ug.  14,  1900 

Cix-il  Engineer,  Norm-alk,  Conn. 


ALPHABETICAL  LIST  OF  ADVERTISERS 


Name  Husiness  Pag< 

Aetna  Life  Insurance  Co.^  The insurance    4: 

Alpha  Portland  Cement  Co Cement    24 

American   Pipe   Mfg.  Co.,  The Contractors    , 4 

Arthur.  Wra.  H Vitrified  IJrick  Blocks   ; 

Atlas  Portland  Cement  Co.,  The Cement    44 

Balf  Co.,  The  Edward Teaming  and  Contracting jg 

Iterger  &  Sons,  C.  L. Engineering  Instruments   5 

lieriin  Construction  Co Bridges,  etc (back  cover) 

lUakeslee  &  Sons,   C.  W Contractors    aS 

Brill  Co.,  J.  G Cars    6 

Brodie  Co.,  William  H Steel  Rolling  Doors,  etc 37 

Buffalo  Steam   Roller  Co Rollers    39 

Connecticut  Trap  Rock  Quarries  Trap  Rock    40 

C.onsolidatcd  Rosendale  Cement  Co Cement   (inside  front  cover) 

Continuous  Rail  Joint  Co.  of  America. . . .  Rail  Joints    7 

Contractors'  Supplv  &  Equipment  Co Concrete  Mixer 45 

Detroit  Graphite  Mfg.  Co Paint    0 

Dixon  Crucible  Co.,  Joseph  Paint    8 

Eastern  Expanded  Metal  Co Expanded  Metal   10 

Eddy  &  Co.,  CJeorge  M Tapes    5 

Edson   Mfg.   Co Pumps     11 

Engineering   News    MaRazine    26 

Engineering  Record,  The   Magazine    40 

Flynt  Granite  Co.,  W.  N Granite    13 

(tiant  Portland  Cement  Co.,  New  York. . . .  Cement    34 

Grant.   C.    L.    Borings    20 

(iurley,  W.  &  L.  E Engineers'  Instruments,  (inside  back  cover) 

Harrington,  Robinson  &  Co Rails    13 

Hartford  Paving  and  Construction  Co.,  The  Pavements  and  Concrete 3a,  $% 

Hendricks  Co.,   S.    E Commercial   Register    38 

Herinff,  Rudolph  and  Fuller,  Oo.  W Sanitary  Engineers 25 

iohns-Manville  Co.,   H.  \V Railway   Supplies    14 

Leenan.  D.  F (Crushed    Stone    31 

KeufTel  &  Es»er  Co Surveying    Instruments    14 

Kolesch  &  Co Surveying    Instruments    14 

Lines  Co.,  The  H.   Wales    Cement    36 

I^rain  Steel  Co.,  The Rails    15 

Ludlow  Valve  Mfg.  Co.,  The   Valves    iJS 

Lufkin  Rule  Co Measuring   Tapes    19 

Municipal  Engineering  &  Contracting  Co.   .  Contractors     41 

National   Meter  Co Meters   17 

New  York  Brick  and   Paving  Co.,  The ....  Pavements     27 

Pacific   Flush   Tank  Co Miller  Automatic  Siphon   46 

Sessions  Foundry  Co.,  The Castings    19 

Soltmann,  E.  G Drawing  Materials   ai 

Steel    Rail    Supply    Co.,    The Steel    Rails    ai 

Stevens's  Sons  Co.,  H Sewer  Pipe   as 

Sto<ldardBrown   Co.,   The    Engraving    4 

St.  Marys  Sewer  Pine  Co Sewer    Pipe    18 

Tuttle,  Morehouse  &  Taylor  Co..  The Printers    a8 

Warner-Miller  Co.,  The   Cement    30 

Warren   Brothers  Co Pavements   ao 

Warren  Foundry  and  Machine  Co Cast-iron   Pipe   ai 

Watson  &  Jackson   Cement    35 

Westinghouse  Electric  8t  Mfg.  Co Generators  and  Motors 23 

Westinghoute  Traction  Brake  Co Brakes    22 
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CARS. 

E.  G.  5K1  Ci..  r^Iaiiieipiiia^  r-i.   -  -    -  ^ 
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yk^vrr^sa  F-Jomir?  A  >Ljcmaif -Jj..   r^niiiTreimr^  X-J 21 

CEMIXT- 
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Vh  itatra   4  j'ocksun,    'diir^tru   *^  mxi.  j: 

.\Ipiia  FWtjand  Cenwiic  Ca..   Itwcmu   Xafl&    i* 

Gtant  Portdami  "Janetit  Ca..  Xe^  ^  irk,  X    Y 3^ 

COXCRETE. 

Tile  Harrf»ni  Pi-'in^  4   Jjnscrictiinx  Ca^  3arrr?cnri.  Cjuxi. J^JJ 

OJXCRSTS   MlXEia<. 

CcmcacTiirs.    >utni»y  *  S^tuipmunc  Cj..  Xcv  YtHc,  X.  Y 45 

M-uuctpiiA    Znipni:«r'n^  x  v»  Jiitractxnif  -Jvi.  tx 

0?XTBL\Cr'/a<     '.-H.v^iVl.,. 
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FIREPROOFING. 

William  H.  Brodie  Co..  New  York.  N.  Y 37 

FLUSH  TANK. 

Pacific  Flush  Tank  Co.,  Chicago,  111 46 

INSURANCE. 

The  iKtna  Life  Insurance  Company,  Hartford,  Conn 42 

IRON.  STEEL,  ETC. 

Berlin  Construction  Co.,  Berlin,  Conn (back  cover) 

MOTORS. 

Westinghoune  Electric  &  Manufacturing  Co.,  Pittsburg,  Pa 23 

PAINT. 

Detroit  Graphite   Manufacturing  Co.,   Boston,    Mass o 

Joseph  Dixon  Crucible  Co..  Jersey  City.  N.  J 8 

PAVEMENTS. 

The  Hartford   Paving  &  Construction  Co.,  Hartford,  Conn 32.  3$ 

The  New  York  Brick  &  Paving  Co..  Syracuse,  N.   V 27 

William   H.   Arthur,   Stamford,   Conn 5 

Warren   Bros.   Co.,   Boston,   Mass 20 

PRINTERS. 

The  Tuttle,   Morehouse  &  Taylor  Co.,   New   Haven,   Conn 28 

PIBLISHERS. 

S.  E.  Hendricks  Co.,  New  York,  N.  Y 38 

PUMPS. 

Ed<ion   Manufacturing  Co.,    Boston,    Ma.ss 11 

RAILS. 

Harrington,  Robinson  &  Co..  Boston.  Mass 13 

The  Lorain  Steel  Co..  Philadelphia.  Pa 15 

The  Steel  Rail  Supply  Co.,  New  York.  N.  Y 21 

RAIL  JOINTS. 

Continuous  Rail  Joint  Co.  of  America,  Newark.  N.  J 7 

RAILW.VY  SrPPLIES. 

The  Steel  Rail  Supply  Co..  .New  York.  N.  Y 21 

H.  W.  Johns-Manville  Co.,  Boston.   Mass 14 

ROAD  ROLLERS. 

Buffalo  Steam  Roller  Co.,  Buffalo,  N.  Y 39 

SANITARY  ENGINEERS. 

Rudolph  Hering  and  George  W.  Fuller.  New  York,  N.  Y 25 

SEWER  CASTINGS. 

The  Sessions  Foundrv  Co.,   Bristol,  Conn 19 

SEWER  PIPE. 

St.  Marys  .Sewer  Pine  Co.,  St.   Marys.   Pa 18 

H.  Stevens's  Sons  Co^  Macon,  Ga 25 

The  H.   Wales  Lines  Co.,   Meriden,   Conn 36 

The  Warner-Miller  Co.,   New   Haven,   Conn 30 

STEEL  ROLLING   DOORS. 

William  Brodie  Co.,  New  York 37 

STONE. 

The  Warner-Miller  Co.,  New  Haven,  Conn 30 

W.   N.    Flynt  Granite  Co.,   Monson,   Mass 12 

Wat.V)n  &  Jack.son.  Hartford.  Conn 35 

D.  F.  Keenan,  Hartford,  Conn 31 

TAPES. 

C.   L.  Berger  &  Sons.  Boston.  Mass 5 

George  M.   Eddy  &  Co.,  Brooklyn.  N.  Y 5 

W.  &  L.  E.  Gurley.  Troy,  N.  \ (inside  back  cover) 

KeufFel  &  Esser  Co.,  New  York,  N.  Y 14 

Kolesch  &  Co.,  New  York,  N.  Y 14 

E.  G.  Soltroann.  New  York,  N.  Y 21 

Lufkin  Rule  Co..  Saginaw,  Mich 19 

VALVES   AND  HYDRANTS. 

The  Ludlow  Valve  Manufacturing  Co..  Troy,  N.  Y 16 

WATER  METERS. 

National  Meter  Co.,  New  York,  Boston,  Chicago  and  London 17 


THESE  Proceedings  reach  some  2500  engineers  and  cod- 
tractors  throughout  the  country.  No  hkc  pahfacatKn  dnt 
we  know  of  provides  the  same  amount  of  advertising  far  so 
small  an  expenditure. 

For  rates  and  space,  address 

J.  FREDERICK  JACKSON. 

Secretary,  New  Haven.  Goes. 


DO  NOT  FORGET  OUR  ADVERTISERS 


THEY  ARE  ALL  FIRST  CLASS  AND  RELIABLE 


PATRONIZE  THOSE  WHO  PATKONIZE  US 
Please  Mention  this  PuUication  in  Addressing  Tliein 


The  Stoddard-Brown  Co. 

ENGRAVERS 

66  CENTER  STREET 
NEW   HAVEN,   CONNECTICUT 


Gold  Medal  Award  St.  Louis  Exposition,  1904 

Highest  Awards,  Buffalo,  1901  and  Paris,  1900 


I 


OVER  20.000  MILES  IN  USE 

Pfovitigf    Its    unprecedented    approval    by    railway    maDag:ement8 
in  all  parts  of  the  world 


Send  us  your 
reqiii  rcmenis  ; 
Urge  and  small 
orders  will  have 
prompt    aucntion. 


GontinnoQS  Rail  Joint  Company  of  America 

Gi£U£frAL,     OFF/CCS.' 

CENTURY   BUILDING.    NEWARK.   N.  J. 


BRANCH     AGtmNOIES: 
BALTIMORE.  MD..  322  Narth  CHtrlti  St.  ST.  LOUIS.  MO..  CommoflweAltli  Trust  BIdfl. 

BOSTON.  MASS.,  John  Hincock  Blit^,  ST.  PAUL,  MIMN.,  PioAMf  Frvti  Btdg 

CHICAGO.  ILL..  Monadmock  Bldfl.  SEATTLE.  WASH..  Wirhlngton  BIdfl. 

^DENVER  COL,.  Enultnlile  BIdg.  MONTREAL.  CAN.,  Botrd  «f  Tf«dt  Bldg. 

LOND0M.  B,  C.  EMGLAfiD.  20  King  WiMlAAi  Sirttt 


^[An  illustrnted  folder  in  diio-tone  showing 
the  four  colors  of  Dixon's  Siiica-Grapbilc 
Paint,  wttli  practical  suggestions  for  con- 
struction and  maintenance  painting  of 
steel  and  iron. 

^The  folder  will  be  sent  to  all  interested 
in  good  paint  and  good  painting. 


JOSEPH  DIXON  CRUCIBLE  CO. 

JERSEY  CITY,  U.  S.  A. 

H.  A.  NEALLEY,  N«w  England  Repr«senlat]Te 
101  TREHONT  STREET,  BOSTON.  MASS. 


Engineers,    Architects,    Manufacturers   and  othcn  tnurfitcd 
m  the  prtiervation  of  IroH  Or  Stcel  Stfucfures  ffom  Corrosion 


^e  will  cheerfully  furnish  upon  application  an  Illustrated 
Book,  showing  Bridges  and  Buildings  0!i  which 

tuperior  Graphite  Paint 

has  been  used 


Intercstinj  Teiis  ind  Rcfercnccj  arc  also  jiven 

It  is  hoped  that  prospective  users  of  paint,  not  familiar  with 
this  product,  will  investigate  its  merits  before  purchasing. 
It  is  particularly  adapted  to  withstand  severe  conditions. 


Immediate  Shipments  made  from  Local  Stock 


I  It  is 

r  Used  on  many  bridges  and  buildings  in  Connecticut,  to 
■  which  we  would  be  glad  to  refer 

\       — = 

■Detroit  Graphite  Manufacturing  Company 

I  F.  W.  DAVIS,  Jr..  Ueiteral  Sales  As«iit 

141  Broadway,  New  York        111?  Tremont  Bldi^,.  Boston,  Mass. 


^ 


Expanded  Metal 


THE  APPROVED  FORM  OF  STEEU 
REINFORCEMENT  FOR  ALL  KINDS 
OF  CONCRETE  STRUCTURES,  SUCH 
AS  SEWERS,  BRIDGES,  DAMS, 
RETAINING  WALLS,  FOUNDATIONS, 
WATER  TANKS  AND  RESERVOIRS, 
PEN  STOCKS,  FIREPROOF  FLOORS, 
.*.      WALLS,      PARTITIONS,      ETC.       .*. 

Manufactured  and  Sold  by  the 

EASTERN  EXPANDED  METAL  CO. 

602  Paddock  Building 
BOSTON,     MASSACHUSETTS 


A  8TAFF  OF  ENGINEERS  ARE  IN  OUR  EMPLOY  WHO  WILL 
FURNISH     DESIGNS    AND    ESTIMATES    UPON    REQUEST 


lo 


W.  N.  Flynt  Granite  Company 


MONSON,    MASS. 


Annual  Output 
Over  80,000  Tons 


Estimates  Given  on  Every  Description  of  Yfork 


MEMORIAL  BUILDINGS,  DAMS 
BRIDGES  AND  STREET  WORK 


L.  C.   FLYNT,  President  Q.   C.   FLYNT,  Sec'y  and  Treas. 

M.   F.  MOORE,  General  Manager 
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KEUFFEL   ^  ESSER    COMPANY 

127  FLLTON  STREET.  NEW  YORK 

BKAyams 
CMICAOO        ST.  LOLIS       SAN  FRANCISCO 


DRAWING  MATERIALS 

SURVEYING  INSTRUMENTS 

MEASURING  TAPES 


Oif  gv<Mts«  wbkli  ca»  b«  f^il9]r  IdrRil&ed^  fts  thew  brai  out  nai 


iM  FATCNT  AOmSniOiT  IMSURES  UNIf  QEll  SIIQOTH  WOfiKIM 

^'PRECISION'*  CALCULATING  RULES 


rapid: 


wfmnisL     KOLESCH   &  CO.     ici  tw 

suftvcYiiic  iMsntuMEiiTs  AMD  daawuk:  MAlXmALS 


ASSESTOS    AiiD    86    PgW    CEWT.    HJACWESIA 

STEAM-PIPE  &Qo£eR 


^®^^m. 


lBL.iSS^^H«C'%i»    .%t^T^fcS*£i#%L.»  **r<«(JuMMC*-    R^ 


E  W*  Johns-Manvillc  Co*  g: 


I 


*       THE   LORAIN 
STEEL  COMPANY 

aiRDER     RAILS 
HIGH    TEE    RAILS 

Steam  and  Street  K^ilway  Specialties 


J 


OEIVERAL     OHRICE 

t    THE     PENNSYLVANIA     BUILDING   t 


PHILADELPHIA,  PA. 


New  York 

Chicago 

PitUbur^li 

St,  Louis 

Atlanta 

Cloveland 

Philadelphia 

lONDDN  OFFICE 


SALES    OFFICES 

74  Broadway 
Monadnock  Buifding 
Carnegie  Build  lug 
Chemical  Building 
Equitable  Building 
Western  Reserve  Building 
The  Pennsylvania  Building 


71  and  73  King  William  St.,  E*  0. 


LUDLONV 

GATE  VALVES 

ALL  51ZES 

CHECK  VALVES 
FIHIT  VALVES 
SLlkE  QTES 
TOE  mitA!CIS 

ETC 


tM^v^M 


iMfr^nfM^ 


%W  W.t>%  ^^H^^AtVES^AiXO  FIRE  ttYDSAiVrS 

VK  manim  ^miy.  ^  nek  %aA  <m^  km  HlttliL  IVi^  V. 


TH»^  '  t'DiaW  ^'  '^  VE  MRi.  CO.       1»Y.  :f. 


FRANK  OBERKIRai,  THssibrf 
LOUIS  STREUBER.  ViaV^sairti       GEORGE  C.  SIMONS.  Sec'j  .nf  T-u«. 
D.  B.  ANDERSON.  Gain 


J^J^JtJ^J^ 


St  Marys  Sewer  Pipe  Co* 


Sezuer  Pipe,  Fltte  Linings 
and  all  other  day  products 

St*  cMarys,  Pa, 


L^.ms}  Dtsrunce    TcUphont 


^ 


l^ 


The  Sessions  Foundry  Co. 


BRISTOL.  CONNECTICUT 


Low      Sewer  and  Subway  Manhole  Castins:s        to 
'±        Sewer  Catch  Basin  Castings,  etc.        _order^ 


^ooipt  Shipnicnls  Write  u»  for  Estimates 


Ililiveiy  ;»(  any  point 


THE 
CELEBRATED 

LUFKIN 

MEASURING  TAPES 

Are  Indispensable  for  Accurate  WorK 
For  Sale  Everywhere         Send  for  Catalog 

LUFKIN  RULE  CO..  Saginaw,  Mich. 


U.  S*  A. 
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'arren  Foundry  &  Machine  Co. 

EST  A  BUSH  BD     1856 

Works  at  PhUfipsburg,  New  Jersey 
Saics  Office,  17$  Broadway,  New  York 


Cast  Iron.  Water 
and  Qas 


PIPE 


From  3  to  48  in. 
in  diameter 


Also  all  Sizes  of  Flanged  Pipe 
and  Special  Castings 


I  FOR    SALE  I 

Few  Steel  Rails,  with  Track  Fastenings 

All  Weights  Kept  in  Stock  For  Prompt  Siiipment 

■    THE  STEEL  RAIL  SUPPLY  CO..     100  Broadway.  New  York.  N.  Y. 

CATALOGUE    PURNISHBD    ON   APRLtCATtON 


Continuous  Prints  nriade  from 

PROFILES 

drawn    on    transparent    Profile   or 

Cross  Section  Tracing;  Paper 

PRICgS  for  Uu^c  PrinU  up  to  iSi  s  n  fe«l 

BLACK  Prints  on  Ptt]>er.  per  iq.  tt»  Sc 

*'  '*      •'  Cloth,    (Ve 

BLUE  **         '*    Huprr      ^c 

DRAWif^G   l\/IATERiALG 

SkUC  FRtNT    PAFCPI 
mm  MO   mot*  mmtGm    t^tsr 
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Westinghouse 

Traction  Brake  Co. 


Straight,  Automatic 

and 

Combined  Air  Brakes 

R»r  Electric  Raiiu^y  Service 


Motor-Drtx^en  Air  Compressors 


S^^n^i^fr  Air  Rrake  Systems 


\\«s4^*»WB!«f  T«Kt?«B  Brake 


Lrr 


Standard  the  World  Over 

I  For    tnforiii«t1tin    addres* 

Westinghouse    Electric   &    Mfg.    Company 

5«le«  Oftlc«*  In  All  Largv  CItIt*  *  PiltsbUFg,    Pa* 

For   C«n«da-.     Canwilan    Westlnglioust   Co«,    Umlted^    Maniltofi,    Ontiii'lo 


Alpha 
Portland  Cement 


THE    CEMENT    THAT 

MADE    AMERICAN 
PORTLAND      FAMOUS 


Alpha  Portland  Cement  Co. 


A  ^  t(.te<csst. 


C  W.  BLAKESLEE  ®  SONS 

58  Waveriy  Street,  New  Haven,  Comi* 

General    Contractors 


E3rp€rU  In  Street  Paving  and  Macadam  Road  ftaking 


Steam    and    Electric    Railroads,    Dams,    Sewers 
and    Heavy    Masonry    Built 

Bnildiii^  Stone,  Crnttied  Stone  and  Be1|(ian  BlocKs  Furnithed 


H.  STEVENS'S  SONS  CO. 


MANt  FACTltRRRS      OF 


Sewer  and  Railroad  Culvert  Pipe 

FIRE  BRICK.  PREPARED  CLAY,  RIDGE  TILE 
FIRE  PROOFING^  UNDERGROUND  CONDUITS.  ETC. 

MACOIN,     OEOROIA 


I  CihU  AddrcM  Litbtr  mnd  W«ittm  Uolon  CodiM  m»d  T^kplwm  GeontetlBB 

^_iIYPOR,  N.  Y.  J 942   JOHN 


RUDOLPH  BERING  and  GEORGE  W.  FULLER 
Hydraulic  Engineers  and  Sanitary  Experts 


WAT£R    SUPPLY  SEWERAGE 

SEWAGE    DISPOSAL 


WATER    PURIFICATION 

ro    BROAI>\\'/\V 


r«^H\V     YORK 
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Engineering  News 

ll  220  BROADWAY,  NEW   YORK 

y*       KSTAIUISHED    1874  PI  BUSHED    EVERY    THURSDAY 

^ »  Subscripiion  Price,  $5,00  a  Year 

i  k  Tii*!  :^^*l^::^l^>a.  10  WTf«k$^  fi.cv  Send  fi^r  Samrle  Copv 
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b^NGlNb:b:RlNG      NEWS  I 


The  Celebrated  Syracuse  Vitrified  Paving  Brick 

MANUrACrUUt)    AT 

SYRACUSE  NEW  YORK 

Eastern  References:  New  Haven»  Conn*,  and  Springfield,  Mass* 


DEPARTMENT     OF     PUBLIC     WORKS 
EnKineer*s  Office,  Room  17,  City  Hall 

Sew  Hmvea,  Conn*,  March  h  19M, 
Th€  Xew  Vork  Itrirk  and  J*nving  €0.1 
Sf/rfiru»e,  \,   Y, 

Qeniiemen:    The  ioUowtng  sirceis   or  portions   of  streets,   in  ihh 
itjr,  have  heen  paved  with  ** Syracuse'*  brick: 

York  St.  (one  side),  bet.  Chapel  and  Elm  Sta., 
Aahmun  St..  bet,  Henry  and  Gregory  Sts., 
Chapel  St.,  at  and  near  State  St., 
Crand  Av; ,  bet.  the  Mill  and  Qutnnipiac  Rivers* 
Commerce  St.,  bet.  Cong.  Av,  and  Whiting  St.^ 
Chapel  St.,  bet.  York  and  State  Sta,, 
Congreaa  Av.,  bet.  George  and  Temple  Sts., 
Crown  St.,  bet.  State  and  Temple  St8.« 
Elm  St.,  bet.  State  and  York  St8., 
George  St.,  bet.  State  and  Temple  Sts, 
Temple  St.,  bet.  Elm  St.  and  Congreas  Av., 
Oltve  St>,  bet.  State  and  Water  Sta., 


Total 


633,3 

«<l^ 

ytftj 

2.432,1 

f 

947.6 

a 

22,697,2 

0 

2,708,5 

c 

13,491.8 

4,206.0 

** 

3,567,8 

W- 

13,377.2 

c 

5,661.2 

t-. 

7,430.0 

C 

10,341.0 

" 

«ft 

87,543.7 

in  tS96*7  about  seven  miles  of  **  Syracuse  **  brick  gutters  for  mac* 
adam  and  asphalt  pavements  were  laid,  flaring  the  year  1902,  S4S,00C 
** Syracuse*'  brick  were  purchased  by  the  city  for  repairing  pavements 
not  orlginatiy  laid  with  *' Syracuse**  brick.  Sone  of  the  abovc'nsmed 
localities  has  been  repaired  excepting  where  the  $uivement  was  torn  up 
for  a  specific  purpose.      The  above   total  area  represents  about  four 

miles  of  streets. 

Very  truly  yours, 

HESRV  J.   KELLOQQ, 

AM»iBtmni  City  Bmgto^tr, 

New  Hrnvwa,  C^mo* 
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The 

Tuttle,  Morehouse  €rTaylor 
Company 

NEW  HAVEK  CONNECTICUT 

PRINTERS   AND   BOOKBINDERS 
123  Temple  Street,  cor.  Crown 

STATIONERY  DEPARTMENT 

183  Crown  Street 


i^O^^jSS 


The  Edward  Balf  Company 


26  STATE  STREET,  HARTFORD,  CONN. 


GENERAL  TRUCKMEN 
AND       CONTRACTORS 


BUILDING  STONE  CRUSHED  STONE 

SAND 
GRADING  EXCAVATING 

Test  Borings== Exact  Samples 

CORE  DRILL  BORINGS        FOUNDATION  TESTS 

FOUNDATIONS  FOR  HEAVY  ENGINEERING  STRUCTURES  INVESTIGATED 

Samples  of  all  materials  penetrated  saved  for  record  and  inspec- 
tion. Samples  of  sand,  gravel,  quicksand,  ctay,  hardpan,  etc., 
shown    in     s.irne    condition    as    it    is    from    where    it    is    taken. 

CORE  SAMPLES  FROM  ROCK 

Samples  from  various  strata  of  rock  enrounicicd  for  invcMigating  the  nature  aitd 
extent  of  rock  in  nvw  quairnes,  mines,  etc.     The  ictual  stone 

is  broLiifht  up  for  inspection. 

Artesian  Wells,  Wind  Mills,  Fumps,  Drillinii  ?f  achlnery.  Well  Supplies 
Elevated  Tanl£s  for  SpHaHler  System  of  Fire  Frotection 

C.    U.    QRAINT 

58  fleWen  St.,  Hartford,  Conn.  17  Byron  St..  Providence.  R.  I. 

*9 


THE  WARNER-MILLER   CO 


NEW   HAVEN.  CONNECTICUT 


ATLAS   PORTLAND  CEMENT 


CIANT   PORTLAND  CEMEMT 


»EO    METAL 
FOB     FLOORINC 


HERRrifCBONE     EXPANDED 
STEEL    LATH 

SEWER    PIPE 


PAVtMC    BRICK 


BLUESTONE 


»TQC«    AT  MEW    HAVEN 


tTatephone   8i6*j 
OFFICE:  ROOM  21,   WAVERLY  BUILDINQ 

721  Main  Street      -      HARTFORD,  CONN. 

Represented  l>y  DON  O'CONNOR 


THE 

HARTFORD     PAVING 

and 
CONSTRUCTION     CO. 

703  Main  Street 
Hartford,    Connizcticut 


Concrete  Arches  and  Foundations 


PAVEMENTS 

OF  ALL  KINDS 


Artificial  Stone  Sidewalks 

Masonry,  Sewers 


Protect  the  ifoints  in  your 
Concrete  with  the 

HARTFORD  WATERPROOF  JOINT,  iNifm^d 

Hnd  insure  good  work 


"OIANT 
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THE    "OLD    RELIABLE" 

PORTLAND  CEMENT 


MAMTACn.'RED   BY 


The  American  Cement  Company 

E8:>i>t«    Penns>ivania 


MORE    THAN    ONE    MILUON    BARRELS 
I  SEP  ON  THE  RAPID  TRANSIT  SUBWAY 


\iN;wirtc!>   %.M>  c\.>»Nnt\cnx>  ev  twe  host  i.h- 


WATSON  &  JACKSON 

HARTFORD^     COININ^ 

Distributors   of 
Standard   Brands   of 

Portland  and  Rosendale  Cements 


t'fl' 


^Crosswalks 
H        and 
tBcIfiian  Blocks 

I 


Blue  Stone 
Fla^gin^ 

Granolithic 

Walks 

and  Driveways 


•-^>^4r^'^ 


Wc  make  a  Specialty  of 

GRANITE    BOUNDARY   STONES 


Having  furnished  over  500  to  the 

Qty  of  Hartford  in  the   last    two  years 
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BUFFALO  PITTS 

tt       t       n  u  !    Tandem  Rollers 

Macadam  Rollers        * 

tl  Road  Scarifiers 

I      Complete  Hauling 
Asphalt  Rollers    |  Outfits 

WEIGHT  OF  ROLLERS  VAKYING  FROM  3  1-2  TO  20  TONS 


The  Engineering  Record 

PUBLISHED  EVERY  SATURDAY  AT  JU  LIBERTY  STREET.  NEW  Y(«K 

GIVES  "PROMINENCE  TO 

MUNICIPAL  ENGINEERING 
GENERAL  CIVIL  ENGINEERING 
STRUCTURAL  ENGINEERING 
AND     STEAM     ENGINEERING 


Only  S3. 00  per  Annam         Sample  Copy  Free 


TtiK  KNk.UNEFRn^;  RECORD  is  tbr  best  mefiom  for 

t^  iHvHd^JNry.  «fw)<CN'  ihr  c:i7imcAC»  uis  ?cii»fak  cootnctan  and  mantdMC- 


Omnecticut  Trap-Rod  Qoanies 


%»*-i^«H»r»iW«r 


CRUSHED    TRAP-ROCK 

v>^r*,v..  «\:ics   rsr^-^s.  etc 

V'.    _  .•    %    .  .     ^  ..-  »...  .»^    .^    -,    *.    -,   J.  £,  ySJCid. 


7  Sizes 

2  to  80  CU.  YD5. 
PER  MOUR 

STATIONARY 

IHIRTABLE 


HAND   POWER 

STEAM 

OASOLINH 

ELECTRICITY 


THE  CHICAGO  IMPROVED  CUBE  CONCRETE  MIXER 

THE   MIXER   OF   QUALITY 


"17^      MA.S      INO      IPSISIDES*^ 

Any  form  of  inside  mechanism  in  the  mixing  drum  has  ihe  function  of  a 
scpamfor,  which  is  ;i  term  opposed  to  Ihat  of  mixing.  It  is,  lhtirrforc»  obvious 
that  ii  mixer  whtcli  depends  on  any  form  of  scpamtor,  such  as  paddles,  scoops* 
etc.,  tq  do  the  work,  cannat  be  a  tnixcr  in  the  truest  sense.  //  mmjrt  be  rifar  that 
any  mixer  with  inside  mtthamsm  Mas  a  Umiemy  t9  produee  streaky  eonertU.  The 
time  being  v^xy  short  in  which  ihc  Actual  mixing  is  done,  not  a  moment  should 
be  wasted  in  any  device  having  a  tendency  to  separate  the  materials. 

//  is  a  weil'ktwwn  J'aet  ihat  Mixer j  hax^ittg  imide  blades  peekft  and  xepurate  the 
material  as  it  enteric  and  again  in  turn  scoop  if  up  from  the  bottom,  and  require 
constant  attention  to  dislodge  the  material  which  is  constantly  attaching  itself  to 
the  inside  mechanism,  not  only  causing  the  material  to  ball,  but  greatly  decreas. 
ing  the  life  of  the  machine,  as  these  accessories,  by  reason  of  thcif  resistance,  not 
only  wear  out  rapidly  but  largely  increase  the  strain  on  the  gears,  frame,  etc, 
Our  CCBE  ^flXER^  with  ordinary  ttse,  is  guaranteed  not  to  chg. 

There  is  a  ten deney  among  all  ioneerns  mannfaeturing  mixers  to  vie  with  eaeh  other 
im  limiting-  the  s/^ce  of  time  in  which  a  haieh  of  eontrete  ean  be  turned  ont,  but  wit  ho  iff 
a  standard  o/t^uality  by  tohieh  to  eompare  thepradmis  of  the  tfariaui  maekinet  the  time 
Umit  meant  nothing. 

To  an  unbiased  mind  it  must  be  mdent  that  the  cube prineiple  hoj  an  advan^ 
tagi  fver  any  other  type  in  the  time  required  for  mixing,  quality  eentidered. 

Send  for  C^itMtoguc  No,  41 

Hunidpal  Engineering  and 
Contracting  Company 

OENKRAI.   OFFICES 

607-9-11  R&llway  Exchan^e» 
Chlcaiici.  IlL,  V.  S.  A. 
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THE  /ETNA  LIFE 

INSURANCE    COMPANY 

MORGAN  Q.  BULKELEY,  President 

UAS  been  in   active   and  successful  business  over  fifty- 
four  years* 

It  has  paid  to  policy-holders  and  their  representatives 
$145,918,246.86. 

It  now  has  assets  of  $73,696,I78.8K 

Its  Surplus,  by  Connecticut  Standard,  is  $8,850,426*65* 

It  is  the  largfest  company  in  the  world  writing  Life, 
Accident,  Health  and  Liability  business* 

The  /Etna  Life  insurance  Comimny  is  organized  on  the 
principle  of  the  strongest  banking  institutions  by  having 
a  large  capital  stock,  ($2,000,000)  widely  distributed,  and 
being  subject  to  the  close  supervision  of  those  who  are 
financially  interested*  This  gives  assurance  of  safe  and 
economical  management,  thus  making  it,  in  the  best 
sense,  a  policyholders^  company* 


IT  ISSUES  THE  FOLLOWING  LINES  OF  UABILITY  INSURANCE: 

Employers^      Vessel  Landlords'      Workmen's 

Public  Elevator      Contingent      Teams' 


AGENTS  FOR  THE  STATE  OF  CONNECTICUT  AT  HARTFORD: 
LIFE  DEPARTMENT  ACCIDENT  AND  LIABILITY  DEPARTMENT 

CHAS,  E.  SHEPARD 


M.  H.  BARTON,)    r ,  ..r^ 
R.  C  KNOX,        \  ^'^'^'^ 


C  E.  BUCKLAND 

C.  H.  WELDON  A.  G.  HINKLEY,    Accident 


4^ 


J08KPII  S.   KESN,  JK. 

I'rfMident  and  General  ManaKer 

(iBOiuiB  M.  Bunting 
I'icM*  PrfsidPiit  and  TreiiminT 


II.  IlAYAKD  HODOE 

Secretary  and  Aut.  Treasurer 

\Vm.  H.  Roth 
Aflsifltant  Stn^reUry 


The  Amerian 
Pipe  Manufacturing  Company 


Engineers  and  Contractors  for  Water  Works 


No.  112  NORTH  BROAD  ST. 


PHILADELPHIA 


J.  \v.  lri><>ux.  m.  am.  soc.  c.  k. 

Chlof  Knici  111*1* r 


Jamks  II.  Dawks 
i^upt.  of  ('•  instruct  ion 


Hauom>   Pkiiot  Kkkn 
Hiipt.  OiHTHthiK  l>e|it. 
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